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MERRY CHRISTMAS AND HAPPY NEW YEAR 


The year 1927 is about over, and once again we see Santa Claus hastening toward 
us. We hope that when he arrives he brings to each and every one of our readers a 
Merry Christmas and the hope for a happy and prosperous New Year. 

We hope that each of our readers will make some good, attainable resolutions, espe- 
cially one to read Pit and Quarry regularly, so each one can see how we make good on 
our resolution to make Pit and Quarry more and more helpful to the industry as the 


year 1928 wears on. 





WHAT'S AHEAD FOR 1928 
COMMENTS EXTRACTED FROM LETTERS TO THE EDITOR 


B. F. Affleck, President, Universal Portland 


Cement, Chicago, says: 

“A year ago there were predictions in some 
quarters of less building in 1927 than in 1926. 
At that time it was pointed out in Pit and 
Quarry for December 8th, 1926 that even if 
these predictions turned out to be accurate, 
uses to which cement is put have become so 
many and so varied that a temporary decline 
in one or more uses was likely to be offset 
by increases in others, or by the development 
of new uses. 

“As it turned out, the volume of con- 
struction work of all kinds in 1927 has been 
at least as large as in 1926. As a result ce- 
ment shipments in the United States for 1927 
are running above those for 1926. The in- 
crease over last year is not as great as in- 
creases in other recent years but the trend 
of shipments has continued upward. 

“Now some predictions are being made that 
there will be less building in 1928 than in 1927 
and attention is called to reported construc- 
tion figures showing a downward trend. It 
must be borne in mind, however, that figures 
of this kind vary according to the basis on 
which they are prepared. Some take into 
account building permits issued, others con- 
struction contracts awarded and still others 
the areas of floor space involved. It is in- 
teresting in this connection to cite statement 
by Col. Ayers of the Cleveland Trust Com- 
pany in a recent speech to the Cleveland 
Chamber of Commerce that new construction 
in 1928 promises to be even greater than in 
1927. 

“Thus the cement industry apparently is 
assured for 1928 of a volume of business at 
least as large as that done in 1927. But the 


picture is not as pleasant as this description 
sounds. 


“The cement industry has been so greatly 
overbuilt that it is inconceivable that there 
will be enough business to go around in 1928 
or perhaps for some years thereafter. The 
shipments in 1928, assuming them to be about 
the same as those for this year, will be nearly 
40 percent less than the production capacity 
of all mills in the country. 


“Pit and Quarry for December 8th, 1927 
referred to the over-production of cotton and 
predicted less cotton acreage in 1927. The 
cotton crop in 1926 was 17,977,000 bales. The 
Government estimate for 1927 is 12,789,000 
bales. The only way to balance conditions 
when an over-capacity to produce exists in 
any industry is to curtail production. The 
farmers have done it this year in cotton. The 
manufacturers of cement are faced with the 
necessity of curtailment in 1928.” 


O. P. Chamberlain, Vice President, Dolese & 


Shepard, Chicago, says: 

“The outlook for 1928 business in the 
crushed stone industry, Chicago District, is 
that the volume of business will be about the 
same as in 1927. 


“During 1927 considerable of the State 
highway construction was contracted for and 
constructed, thus putting the $100,000,000 
Illinois State Bond Issue to work. The stone 
industry in this District benefited materially 
through this highway construction. 

“Much highway construction, consisting of 
the building of new roads, as well as the wid- 
ening of existing concrete roads in Cook Coun- 
ty, is now well under way. Some roads have 
been widened. Much road widening from ex- 





isting structures of 18 to 20 feet to a width 
of 40 feet has been authorized by the Cook 
County authorities and construction will pro- 
ceed early in 1928. 


“General housing, including residences, of- 
fice buildings, hotels, clubs and similar con- 
struction work, will probably run in 1928 not 
over 75 per cent of the volume of this char- 
acter of construction built in 1927. It is the 
hope of the Chicago District operators that 
the increase in volume of road construction 
will at least offset this prospective falling off 
in other structure work. 


“It is difficult at this time to predict what 
the agricultural limestone business of 1928 
will be. . The 1927 season, following bad 
weather conditions and harvesting in 1926, 
and a general pessimism among farmers as to 
the financial conditions in the rural district, 
resulted in the 1927 business being no larger 
than that of 1926. 


“Prices of agricultural limestone were very 
low in 1927 and promise to remain low for the 
greater part of the period of 1928. These 
low prices should induce farmers to purchase 
in better quantity than during the past two 
years. They appreciate the value of agricul- 
tural limestone for acid soils and it is hoped 
that they will take advantage of present con- 
ditions in the manufacturing of agricultural 
limestone and thus increase our volumes of 
sales for 1928 over 1927. 

“Prices, generally, were no higher in 1927 
than in 1926. Most of the producers are op- 
timistic enough to predict better prices for 
1928. As the cost of production of crushed 
stone in this District is somewhat higher now 
than it was a year ago, with no prospect of a 
recession in cost, earnest effort should be 
made by all operating producers to advance 
the price at least sufficiently to overcome the 
increased cost of production. It is believed 
by most of the producers in this district that 
this will be accomplished in 1928.” 


F. W. Renwick, President, Chicago Gravel 


Company, Chicago, says: 

“It seems to me that the gravel producers 
are in about the same position as the lady who 
was being vaccinated on her leg, and asked 
the doctor if the scar would show. With cus- 
tomary professional and social accuracy he 
replied, ‘That is entirely up to you, Madam.’ 

“The gravel business for 1928, or almost 
any other year, is really up to the producers. 
The country has gotten to a stage in progress 
where all kinds of business is sure to be good, 
and the degree will only vary according to 
those who produce it. Unfortunately, our 
gravel fraternity—like some other lines of 
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business—doesn’t seem to realize that the 
market as regulated by supply and demand, 
has passed the saturation point, and continue 
to build plants from which they ship a lot of 
material which nets them 15 cents per yard, 
and one which they pay a freight rate in ex- 
cess of $1.00. Under these circumstances, we 
can hardly anticipate any particularly profit- 
able business for anyone in connection with 
the gravel industry unless it is the railroads. 
The gravel business for 1928 will be just what 
we make it.” 


T. Frank Quilty, President, Superior Stone 


Company, Chicago, says: 

“In my opinion, the coming year will see a 
greater demand for Concrete Aggregates than 
there has been for the past three years. This 
applies to both the Chicago area and to Cook 
County as a whole. I base my opinion on the 
enormous road and factory building program, 
also on contemplated public improvements. 
Prices should be fair, unless the present ten- 
dency of certain concerns to coerce contrac- 
tors by political pressure, continues. This up- 
set the industry seriously during the present 
year and if persisted in during 1928 will cer- 
tainly bring the profits of all concerned, to 
the vanishing point. However, I have con- 
fidence that the business sense of those con- 
cerned will be more than sufficient to control 
this short-sighted selfishness, so in my opin- 
ion 1928 will be a banner year.” 


J. T. Chambers, Assistant Secretary, The 
Luckey Lime & Supply Company, Luckey 


hio, says: 

“We do not expect much change in our busi- 
ness in 1928. It is our opinion that 1927 as 
a whole has been a normal year and we can 
see no reason why 1928 should be any better 
or any worse than 1927 as far as the lime 
business is concerned.” 


Fred Witmer, President, The Ohio Hydrate & 
Supply Company, Woodville, Ohio, says: 


“There is every evidence that we will have 
a normal volume of business during the year 
1928. The country is in a sound financial con- 
dition with plenty of cheap money available 
for use in the construction industry. 

“Prices of manufactured products and con- 
struction are relatively lower.than the rate of 
wages paid employees. The workers are 
therefore reasonably prosperous. The agri- 
cultural situation has improved and the Amer- 
ican people have learned during the last ten 
years to keep their money in circulation. As 
long as this condition continues there will be 
a reasonable volume of business including 
building.” 
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W. J. Sprow, General Manager, The Wagner 


Quarries, Sandusky, Ohio, says: 

“While it is a little early at this time to say 
just what may happen in 1928, we still are of 
the opinion that the business will be very 
satisfactory. In fact, we feel that there will 
be quite an increase, due to the fact that there 
are several large projects contemplated in this 
vicinity which will require a very large 
amount of crushed stone.” 


R. B. Tyler, President, R. B. Tyler Company, 


Louisville, Kentucky, says: 

“IT believe that during 1928 there will be 
considerable road construction in the State of 
Kentucky, and it looks like all of our crushed 
stone plants in this State next year will do a 
capacity business.” 


W. L. Smith, President, Memphis Stone and 


Gravel Co., Memphis, Tennessee, says: 
“You, of course, are aware of the great 
flood conditions throughout the Mississippi 
Valley, with its consequent devastation, which 
included many of the good road surfaces, 
bridging and earth work. Fortunately, the 
seasons materially assisted in the rehabilita- 
tion work and where possible, crops were re- 
planted and made fairly good returns, while 
on the other hand, there was a pronounced 
increase in production and quality in those 
territories untouched. 
“Of course, there was a calm after the 
storm, but the nation-wide response and the 
great resourcefulness and profound assurance 
of the people themselves living economically, 
in all branches, has caused the flower of pros- 
perity to bloom again and we find, as an illus- 
tration, the bank deposits the largest in our 
history—a fine feeling, plenty of metal and 
snap. With the closing of the year 1927 with 
that sort of sentiment, it is felt that the year 
1928 cannot be other than a good year. 
“All of the road programs are being planned 
together with the Government Aid—three 
large bridges across the Tennessee River, at 
a cost of more than a million dollars each, 
a large bridge across the Ohio River at Pa- 
ducah, Kentucky, another being built from 
Cairo across the Mississippi to Bird’s Point, 
Missouri, and the morning paper states there 
is a company being organized for the con- 
struction of bridge from Cairo to Kentucky, 
which would mean a bridge near the mouth 
of the Ohio River, giving an additional outlet 
from the South to Chicago, through Southern 
Illinois. The Paducah, Kentucky, bridge also 
answers that purpose and is now under con- 
struction. 

“The State of Arkansas has a larger road 
program for 1928 than usual. The construc- 
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tion program, with reference to buildings, will 
probably not be so active because of the rath- 
er over-built conditions in the cities and 
towns, so, therefore, I see no particular rea- 
son why we should not look forward to the 
year 1928, particularly after the Winter 
breaks, with an optimistic eye. 

“In traveling over the country, having just 
returned from the East, I have not heard one 
note of pessimism and, therefore, see no rea- 
son why we should not go forward in a per- 
fectly normal progressive way, with the ex- 
pectancy of a normal output for all construc- 
tion products.” 


W. M. Fischer, President, Fischer Lime and 


Cement Company, Memphis, Tennessee, says: 


“In this section prospects are very bright 
for a large tonnage of sand, gravel and 
crushed stone for road construction. 1927 
was a disappointment so far as building work 
was concerned. However, in the districts that 
suffered from the floods quite a bit of the 
territory made fiar crops and there should be 
considerable building work in the smaller 
towns. The Highway program for both Ar- 
kansas and Tennessee is very extensive and 
should take large quantities of materials.” 


F. W. Peck, President, Muncie Sand Company, 


Kansas City, Missouri, says: 


“Our territory here is largely dependent on 
agriculture. The year 1927, just closing, has 
been an exceptionally rosy one in this depart- 
ment. We look for this to stimulate our car 
lot, wholesale business, which was about forty 
percent off as compared with 1926. I do not 
see much prospects for a picking up of the re- 
tail business in greater Kansas City. This 
business was also off about forty percent this 
year, as compared with 1926. Kansas City, 
like most large American cities, is at this time 
over-built in nearly every department, and I 
do not see much prospect for further City ex- 
pansion until some of the units already built, 
are sold and occupied.” 


J. M. Chandler, President, The Hughes Stone 


Company, Tulsa, Oklahoma, says: 


“The conditions in this territory are rather 
unsettled and it is quite difficult to make a 
forecast for 1928. 

“Our Highway program is particularly un- 
certain for the reason that our entire State 
Administration is subject to more or less 
change by reason of the political situation. 
Our State legislature is convening itself today 
over the protest of the Governor of the State 
and one of the avowed purposes of the meet- 
ing is to investigate the State Highway De- 
partment. 








_ “The territory as a whole is in a prosperous 
condition with the exception of the oil indus- 
try, which has been depressed for the last 
year and does not promise any substantial im- 
provement during the next six months. 

“We anticipate about the same volume of 
business we have experienced in 1927.” 


George A. Mattison, Jr., Vice President, Wood- 
stock Slag Corporation, Birmingham, Alabama, 


says: 

“The year 1928 should prove to be at least 
an ‘average’ year along all lines. Our state, 
Alabama, should see a quite active year in the 
non-metallic mineral industry, as it is the 
purpose of our Highway Department to spend 
all of a recently voted $25,000,000 bond issue 
during the next four years or during the pres- 
ent administration. This means considerable 
road work and paving, and the state is now 
actively underway, toward this end. Good 
business management in this department is 
securing for the state good prices and this 
bond issue should result in Alabama coming 
‘out of the mud?’ literally. 

“Georgia anticipates a rather extensive road 
program which should get under way during 
1928. While Florida has let down to a con- 
siderable extent, there is still considerable 
roadwork and city paving in prospect through- 
out Florida during 1928. 

“The general trend in the Southeast seems 
to be toward a very good year for 1928 and 
the writer believes that the year will prove 
even more profitable than 1927.” 


John F. Gruber, Manager Lime Department, 
North American Cement Corporation, Hagers- 


town, Maryland, says: 


“It is a bit difficult for any one who has 
been working under the unsettled conditions 
which have existed this year in the lime in- 
dustry to accurately forecast what is ahead 
of us for the coming year. We do not find 
ourselves the exception. 

“We can, however, give you our personal 
opinion, but it will be merely that and noth- 
ing more. This opinion has, of course, been 
formed by intimate contacts with our own 
trade in chemical, building, and agricultural 
lime channels in the seven states in which we 
have consumers. 

“We expect that in 1928 we will move slight- 
ly larger tonnages of lime to our agricultural 
trade; we estimate that this increase will be 
approximately 5 to 10 percent. On lime mov- 
ing to chemical channels we are not so op- 
timistic. It is our belief that while some in- 
dustries will take larger quantities of lime 
than heretofore, nevertheless, the sum total 
moving for industrial purposes will be from 
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10 to 15 percent under current year’s busi- 
ness, which has itself dropped off during the 
third and fourth quarters. Lime moving for 
building purposes in the territory we serve 
will not in our opinion equal the tonnages 
which have obtained during the past three 
or four years; we notice a considerable let-up 
in building activities and believe that this con- 
dition is general. Our estimate of this reduc. 
tion in building lime is approximately 10 per- 
cent under this year’s figure.” 


J. A. Rigg, Manager, Acme Limestone Com- 


pany, Alderson, West Virginia, says: 

“There is more or less uncertainty about 
the business outlook in this section for 1928, 
The prosperity of this section depends large- 
ly on the prosperity of the coal business. The 
outlook for the coal business at the present 
time, we regret to say, is not very bright. 

“Funds for state road building are running 
very low in West Virginia, and we do not see 
a very large building program in this vicin- 
ity for the next year. The outlook for rail- 
road ballast is that the requirements will be 
about the same as in 1927. 

“Prices on crushed stone in some sections 
of our territory are far too low. We have 
run across some selling prices that we are 
positive were below the cost of production. 
We are not feeling pessimistic, however, but 
hope to do a fairly good business in 1928.” 


John W. Stull, President, Liberty Lime & Stone 


Co., Rocky Point, Virginia, says: 

“We find that the Chesapeake and Ohio Rail- 
way on which we are located is requiring for 
1928 practically the same yardage of ballast 
for 1928 as they contracted for in 1927. Also 
we find that the road building in this terri- 
tory will be normal and we believe the farm- 
ers will buy about the usual quantity of lime 
for acid soil treatment. We do not know, 
however, of any large building projects being 
contemplated for the coming year although 
there are a number of minor projects of this 
kind and we believe the towns and cities will 
use crushed stone for street and other build- 
ing purposes in practically the same quanti- 
ties next season as this. An analysis of the 
entire situation therefore has led us to believe 
that our business in crushed and ground lime- 
stone has opportunities ahead for next year 
that are the equal of this year.” 


Charles Waxner, President, American Lime and 
Stone Company, Wilmington, Delaware, says: 


“A good volume of business, though prob- 
ably slightly lower than 1927. We also ex- 
pect to see a continuation of the price decline 
that has been underway for two or three 


years. 
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“From an earning point of view we believe 
most of those in the lime industry will have 
to reconcile themselves to enjoying the era of 
profitless prosperity that is now existing and 
likely to continue for some time to come.” 


Reed C. Bye, Vice President, Charles Warner 


Company, Wilmington, Delaware, says: 


“We expect 1928 to compare very favorably 
with 1927, insofar as volume of business is 
concerned, and look for some improvement 
in profit margins. 

“We are making no plant additions of any 
moment, recognizing the fact that industry in 
most lines is already over produced, and that 
efforts should be directed toward more eco- 
nomical production and distribution, rather 
than tonnage extensions.” 


J. M. Deely, President, Lee Lime Corporation, 
Lee, Massachusetts, says: 


“We are led to believe that 1928 is going to 
be about the same as 1927 from the standpoint 
of construction, but it is a little difficult to esti- 
mate the prospects of the chemical business 
as yet. 


“I believe it is a time for distinct caution, | 


as far as the manufacturers of lime are con- 
cerned, if they are contemplating the erection 
of additional kilns or particularly increasing 
their tonnage in any way. 

“At the present time, all over the country, 
there is in the lime industry a tremendous 
over production of lime for every purpose, 
and in my opinion this will continue to be the 
case. There should rather be an elimination 
by each individual manufacturer of the par- 
ticular type of unit which forces his costs 
up from the operating standpoint, and the 
bringing up of his other units to a point where 
they can be operated at the lowest possible 
manufacturing cost. 

“From the standpoint of sales, I believe 
it is imperative that there be a united effort 
on the part of the manufacturers in behalf of 
lime. This effort can be made in a number 
of ways, either through the individual efforts 
of the manufacturer, or by groups who pro- 
duce a similar commodity, or by the work of 
the National Lime Association. As a matter 
of fact, to my mind, the ideal way to do this is 
by a combination of the three. A plan of this 
sort could be developed and it is essential that 
no one of the three be neglected.” 


Eugene R. Atwood, Treasurer, Old Colony 
Crushed Stone Company, Quincy, Massachu- 
setts, says: 





“I anticipate a continuation of the large 
use of crushed stone in this part of the coun- 
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try. The Commonwealth of Massachusetts 
has a large program and all the cities and 
town are bent on improving their streets. 

“We are preparing for a larger output than 
heretofore. The demand for crushed stone 
seems to be ever increasing and the stone 
seems to be ever increasing and the growth 
of the community seems to absorb the produc- 
tion in this territory. 

“Our business is confined to road building 
and construction, there being no agricultural 
stone in this locality.” 


W. Scott Eames, General Manager, The New 
Haven Trap Rock Company, New Haven, 
Connecticut, says: 

“The year of 1927 has been a very success- 
ful year. Our plant started up early in March. 
The demand became immediate and our sales 
for March, April and May were over 100 per- 
cent greater than in the year 1926. As the 
season went along our production was not 
equal to our demand and we had to go in the 
open market and buy considerable stone to 
take care of our orders. It reached the peak 
in August. Our fall months were not as heavy 
as in the year previous owing to the action 
of the Massachusetts Highway Department 
and the Rhode Island State Board of Public 
Works not allowing penetration work to go 
on after the 15th of October. This had a 
tendency to slow up the sales, but with our 
increased demand in the early season the year 
will be about the same as last year, which 
was one of the largest we have had. 

“We are not closing a large volume of busi- 
ness for 1928. This time a year ago our 
sales were at least 25 percent greater than 
they were in December 1927. With the large 
volume of work coming up in the next two 
or three months, together with the large vol- 
ume of business we have already placed I look 
in 1928 for a much larger year than 1927, or 
1926. A number of plants have been opened 
up in the last two years, but in addition to 
that other plants in New England have in- 
creased their production and for this section 
of the country I cannot but see the stone in- 


dustry will have a very successful year in 
1928.” 


I. W. Wortman, President, North Jersey Quarry 
Company, Morristown, New Jersey, says: 


“We look for a very good season in 1928 
in our territory which comprises the North- 
ern portion of the State of New Jersey. We 
believe the road building in this section will 
run slightly ahead of the average. The build- 
ing construction of the character requiring 
large quantities of our material has been light 
for the last few years and we do not look for 


much improvement. Railroad work requiring 
the use of non-metallic materials should be 
considerably better than the average for the 
last few years. While we look for a very 
good season we do not believe that the demand 
will equal the capacity of the plants in this 
territory.” 


Charles Edison, President, Thomas A. Edison, 


Inc., Orange, New Jersey, says: 

“Every progressive organization must be 
giving considerable thought to this question 
at the present time particularly if they are 
in the throes of preparing budgets for the new 
year as we are. The Thomas A. Edison In- 
dustries embrace manufacturing and distrib- 
uting a diversified list of products :—Edison 
Portland Cement, Edison Storage Batteries, 
the “Edisonic” (Mr. Edison’s latest achieve- 
ment in the phonographic art), Edison Pri- 
mary Batteries, the Ediphone (the Executive 
Dictating Machine), Juvenile Furniture and 
other wood products, so you must realize that 
while conditions in one industry may be ex- 
cellent, in another they may be only fair. 

“With particular reference to conditions in 
the Cement Industry, as we see it, we are look- 
ing forward to a good year. The consump- 
tion of Cement in road building and building 
construction is increasing year by year and 
we see nothing in the offing at the present 
time which would seem to indicate a dimin- 
ished consumption.” 


M. M. Bamberger, President, Interstate Crushed 
Stone Company, Springfield, New Jersey, says: 


“It is my opinion, based on present in- 
dications and information obtained, that the 
year of 1928 will exceed 1927, which has been 
our best year. 

“Our sales of 1927 exceeded those of 1926, 
our previous best year, by about 23 percent 
and indications are that the demand for 1928 
in our territory, especially for road work, will 
be at least 20 percent greater than 1927.” 


W. E. Rosengarten, Traffic Engineer, The As- 


phalt Association, New York City, says: 


“T find from an analysis of the information 
available that the production of petroleum as- 
phalt in the United States for the first nine 
months of 1927 ran 16.75 percent above the 
production for the first nine months of 1926. 
I am reasonably confident that asphalt pav- 
ing has kept pace with the industry. It would 
therefore seem quite conservative to estimate 
that the asphalt paving laid in this country 
in 1927 will be 8 percent above the 133,000,- 
000 square yards of asphalt pavements that 
were laid during 1926. This would give a 
total of 144,000,000 square yards of asphalt 
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pavements that will be laid during the year 
of 1927. 

“In recent years there has been a steady 
and rapid increase in the use of asphalt pave- 
ments in this country. Since 1919, the year 
that the Asphalt Association was organized 
the annual yardage of asphalt laid in the Uni- 
ted States has increased from 56,000,000 
square yards to the present figures as given 
above. Thus, during the past eight years 
there has been an average increase of 11,- 
000,000 square yards per year. From ex- 
isting conditions there seems to be no reason 
why the coming year, 1928 will not show a 
similar increase over 1927.” 


C. J. Curtin, President, Farnam Cheshire Lime 


Company, New York City, says: 

“From my observations in and around the 
Metropolitan District here business in the 
building line is not going to be as great as 
it was in 1927, or in 1926. 

“The vital problem in and around this dis- 
trict today is the question of credits. The 
Dealers have been granting too much credit 
to the Builders and acting practically as 
Bankers for them and are now at the point 
where this has to stop, which has curtailed 
building and driven out to a large extent the 
speculative builders who have been depend- 
ing on the Building Supply Men to take care 
of them and carry them along until they mort- 
gage the property and they pay the Supply 
men whatever they might have left from the 
mortgage after deducting salaries and profits 
for themselves. If there are no profits their 
notes to the dealers are not paid. This you 
can readily see is only a short lived affair 
and the corpse is being buried at this time 
which will curtail the building business until 
such time as this is corrected. This is my 
observation of the present situation and which 
will carry through part at least of 1928.” 


H. Struckman, President, International Cement 


Corporation, New York City, says: 


“It now appears certain that the consump- 
tion of Portland Cement for 1927 will be well 
ahead of last year and it is my belief that it 
will continue to increase during 1928. 

“Prospects for the prosperity of the indus- 
ry, however, are not so bright as it finds it- 
self in the paradoxical situation of having 
much greater demand than ever before but 
with prices so low that it is difficult, if not 
impossible, for a great many of the manufac- 
turers to return a profit. 

“This condition, which threatens to contin- 
ue through 1928, has been caused by unwar- 
ranted increased productive capacity plus the 
competition of imported cements along the sea 
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coasts. Foreign portland cements on which 
there is no duty are offered for sale at the 
principal consuming markets along the coasts 
at prices below the cost of production in this 
country. This is possible by the very low wage 
scale and the comparatively low standard of 
living prevailing in the foreign countries. 


“The remedy is an import tariff that will 
protect the American wage scale and standard 
of living. This will sure come when condi- 
tions are fully realized but probably not in 
time to be of much assistance to the cement 
industry next year.” 


Otho M. Graves, Vice President and General 
Manager, The General Crushed Stone Co., 


Easton, Pennsylvania, says: 


“During the latter part of 1927 the general 
decrease in buying power was naturally re- 
flected in decreased production in most in- 
dustries, including that of the production of 
crushed stone. Until September of this year 
the production and sale of this commodity 
was probably greater than during any pre- 
vious year. The statistics are not yet avail- 
able in support of this opinion. In the fall 
months a marked reduction in sales was noted, 
due in part to an apparent retrenchment pol- 
icy on the part of the railroads as regards 
maintenance. 


“Throughout the country highway building 
seemed to decrease somewhat more than is 
usual in these months, also to that extent re- 
ducing production. Projecting the present 
situation into 1928 would lead one to believe 
that the railroads may approach the year with 
caution and moderation in expenditures until 
the trend of business and industrial activity 
becomes more pronounced. There is apparent 
indication that roadbuilding, city, county, 
state and federal, will continue in general dur- 
ing 1928 as it has during the present year. 


“The United States has been decidedly pros- 
perous during the last few years and the ap- 
parent retroactive movement in the latter part 
of 1927 seems not so much to predict any ser- 
ious business depression but rather seeking 
a sound equilibrium between supply and de- 
mand. It is reasonable to presume that after 
a cautious start in 1928 production of prac- 
tically all commodities will be on approxi- 
mately the same level as in 1927. 


“Production costs will probably remain sta- 
tionary, with a possibility of the necessity of 
some slight reduction in selling prices, a con- 
dition which will require strict economy in 
production and marketing, Basically, the 
country is in a sound economic condition and 
we should view the year ahead of us with 
justifiable optimism.” 
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P. L. Corson, G. & W. H. Corson Co., Ply- 


mouth Meeting, Pennsylvania, says: 


“We believe that the industry in the whole 
is now realizing more than ever before the 
necessity of improving the quality of lime as 
well as the cutting of production costs. This 
effort which the various manufacturers are 
putting forth should develop, probably not im- 
mediately but in the near future, some great 
benefits to the industry. There is no doubt 
that lime has been considered a material which 
had certain definite uses and that it could do 
so much and that was all. 

“The producers, however, now are begin- 
ning to realize that if the quality is improved 
that lime will be a great deal more effective 
and would not only stop the On Rush of sub- 
stitutes but would also help to gain grounds 
in new fields. 

“One of the main reasons the lime manu- 
facturers never could improve their product 
was the fact that most of them did not know 
just what the consumer needed. The devel- 
opment of their sales organization has brought 
them in closer contact with their customers 
and in this way has given them specific im- 
provements on which to work. 

“While we believe that benefits of this im- 
provement in quality may not be reaped to any 
extent in 1928, in the years to come, we feel 
very optimistic for the lime industry provided 
the amount of research work is steadily in- 
creased.” 


Alex. W. Dann, Vice President, Keystone Sand 
& Supply Company, Pittsburgh, Pennsylvania, 


says: 

“T cannot help but feel that next year will be 
a good year in this community for the pro- 
ducers of sand and gravel, although we do 
not believe that the volume used will be great- 
er than 1927. There is a good deal of public 
work in sight, such as road building and 
bridge building and a fair amount of office 
and business building construction. The 
building of residences has been and continues 
slow. 

“Users of sand and gravel are becoming 
more particular about specifications. We wel- 
come this and can see more and more a need 
for study of the uses of these materials such 
as is being begun by the National Sand and 
Gravel Association.” 


C. L. McKenzie, President, Duquesne Slag 
Products Co., Pittsburgh, Pennsylvania, says: 


“Conditions promise to be a little tighter 
for the coming year than they have been for 
the last year. Without having definite fig- 
ures, I am informed in a general way that the 








shipments of slag during this year have been 
a small percentage larger than the previous 
year. I would hardly feel confident, however, 
that this would repeat for next year, believ- 
ing that the chances are probably a little more 
in favor of a slight reduction rather than any 
considerable increase in 1928 as compared 
with 1927. The prospects, however, are not 
dark. I believe it is the opinion of all the 
slag producers that there is nothing discour- 
aging in the prospects of this industry.” 


Wm. M. Andrews, Secretary, Lake Erie Lime- 


stone Company, Youngstown, Ohio, says: 


“From 60 to 65 percent of our output is 
flux stone and in this line conditions promise 
to be better for the next six months. Road 
building should be about on a par with the 
past year though the demand for smaller sizes 
for maintenance work is increasing slightly 
each year. 

“Several of the railroads in our territory 
are using slag ballast so the market in this 
respect is less. We hope to derive some bene- 
fit from the recent decision of the Public Serv- 
ice Commission placing sand, gravel, stone 
and slag on the same rate basis.” 


E. E. Klooz, General Manager, The Portage 


Silica Company, Youngstown, Ohio, says: 


“We believe from all indications at the pres- 
ent time that in general 1928 will be a far 
better business year than 1927. Road build- 
ing, agricultural implements and automobiles 
should show a marked increase; building con- 
struction a slight, if any, decrease. 

“There is one line, namely, railroad buying, 
about which there is a great deal of uncer- 
tainty, and that is caused by the dilatoriness 
of the Initerstate Commerce Commission in 
making a decision on consolidations. Rail- 
road car buying, in which we are especially 
interested as the largest part of our tonnage 
goes into steel foundries that make railroad 
equipment, has been exceedingly poor in 1927 
and will not show much improvement in 1928 
unless a favorable decision is rendered. A 
flood of inquiries is ready to be released im- 
mediately after publication of a favorable de- 
cision.” 


J. E. Carroll, President, J. E. Carroll Sand Com- 


pany, Buffalo, New York, says: 


“We are assuming that our business will be 
fully as good in 1928 as it was in 1927. Our 
production in 1927 showed an increase of 38 
percent over 1926. While we do not look for 
such a large increase next year, we are con- 
fident that the demand for our material will 
equal, if not exceed, this season’s production. 
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“We are very fortunate in having an unv- 
sually high grade of gravel and sand for high- 
ways. Core tests on roads put down in 1926 and 
1927 are showing compression tests, at least, 
1,000 lbs. higher than competitive aggregate, 
Owing to the high quality of our material for 
highway construction, engineers are now spe- 
cifying our product by name. This probably 
accounts for our increased tonnage each year, 
Indications for Western New York and 
Northwestern Pennsylvania are that fully as 
many concrete roads will be put down in 1928 
as in the past two or three seasons.” 


H. Young, Robbins, Young Company, 
Minneapolis, Minnesota, says: 

“It is my opinion that business generally 
will be better than in 1927 and that there 
will be a more active demand for materials 
for building and railroad construction and a 
substantial increase in highway construction. 
Minnesota producers have been fortunate in 
the way the paving program has been handled. 
Instead of two or three years of over demand, 
the paving program has been slowly and stead- 
ily enlarged. We feel very optimistic about 
business for 1928.” 


W. J. Condon, General Manager, Hawkeye 
Portland Cement Company, Des Moines, Iowa, 


says: 

“As far as the territory in which this com- 
pany distributes its product is concerned, i. e., 
Iowa, Southern Minnesota, Nebraska and 
Northern Missouri, the outlook for a good de- 
mand for cement during 1928, is very satis- 
factory. Iowa and Minnesota contemplate 
heavy road building programs, and well in- 
formed people generally are predicting a re- 
turn of prosperity to the farmer, to a small 
degree at least. Residence construction and 
industry building will be comparatively quiet, 
but we are certain of a good demand for ce- 
ment for road building purposes, and feel con- 
fident that the demand in country territory 
will be better than it has been for a number 
of years.” 


J. F. Schroeder, Secretary and Treasurer, Lin- 





wood Cement Company, Davenport, Iowa, 


says: 

“It is the writer’s opinion that the State 
of Iowa is going to use more road building 
material than ever before and unless the farm- 
ers prices are going to be lower than they are 
at the present time, it is my personal opinion 
that other construction business will also show 
a gradual increase, although this branch of 
the construction industry is naturally going 
to be slow until the farmers are in better con- 
dition than they now are. 
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HYDRAULICKING AND DREDGING DURING 1927 


By G. B. Massey 


dredge installations have been made. Very 

few steam hydraulic dredges are being con- 
structed except in the case of those for export to 
locations where timber is available for fuel and 
where fuel oil, gasoline or electricty are not to be 
had. 

As already mentioned in these columns, the most 
marked improvement in the situation at the pres- 
ent time is made possible by the builders of Diesel 
engines, who are constantly reducing the weight 
per horse power and increasing the speed of their 
vertical multi-cylinder engines. 

This makes it possible to direct connect a com- 
mercial dredging pump to a Diesel engine, thus 
keeping down the cost of the pump, eliminating all 
forms of speed reducers and allowing a smaller hull 
to be used than is possible with a heavy, slow-speed 
engine. 

In addition to the straight hydraulic dredge, 
combination dredges have been built from time to 
time to suit special conditions. 

An interesting combination dredge was con- 
structed some time ago to dredge hard material, 
a considerable portion of which was rock, the ma- 
terial having to be deposited several thousand feet 
from the dredging operation. 

In order to make use of hydraulic disposal, it is 
necessary to screen out of the dredged material a 
large percentage of material which would be too 
large for any ordinary sized pump to handle. The 
quantity of material thus required to be removed 
from the pump section is too large for any stone 
box arrangement and it is necessary to screen it 
out in a heavy revolving screen. 

This screening process eliminated from consider- 
ation a ladder, cutter head and suction pipe, as the 
operation of this type of equipment is too ineffi- 
cient unless advantage is to be taken of the trans- 
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Cutter Head with Renewable Blade. 


porting properties of the water through a long dis- 
charge line, which was impossible in this case. 

A bucket ladder dredge was, therefore, decided 
upon and installed, the buckets being very heavy, 
equipped with teeth and attacking the rock with a 
horizontal motion which was necessary to take ad- 
vantage of any cracks or seams existing. 

These buckets dumped into a hopper which fed 
the revolving screen, equipped with seven-inch 
square openings, all <naterial refused by the screen 
dropping into a stone barge moored alongside the 
dredge, while the material which passed through 
the screen dropped into a sump which was open to 
the outside body of water so that the water level 
remained constant. 

The suction pipe was introduced into this sump 
and the material was picked up by the pump suc- 
tion and pumped to the desired distances with the 
aid of two booster pumps properly located in the 
discharge line. 

Later it was found more desirable to arrange the 
suction pipe of the pump so that the water from 
outside the sump flowed through the sump in a 
fairly constricted stream of fairly high velocity 
and the material which passed through the screen 
was dropped directly into this screen. 
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Hydraulie Dredging With One Pump To Large Revolving Screen and Another Pump For Pumping All Fines Ashore. 
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This permitted of the material being taken up by 
the pump with no restriction of area at the suc- 
tion mouth thus decreasing very greatly the 
amount of vacuum necessary to maintain during 
operation. 

In order to eliminate the large material from a 
long discharge pipe line with booster pumps in it, 
a hydraulic dredge was constructed discharging the 
material from the dredging pump into a revolving 
screen which scalped out the material over seven 
inches in diameter, the rest of the material being 
pumped through the discharge line by a second 
pump. 

Most of the power required in hydraulic dredg- 
ing is consumed in friction in the discharge pipe. 
This friction is greatly in excess of that caused by 
pumping clear water. The additional friction due 
to the solid material being pumped with the water 
is due to the fact that in a straight section of pipe 
line all of the solids falls to the bottom of the pipe. 

Various devices have been experimented with in 
the shape of water jets introduced into the bottom 
of the pipe so as to raise the solids off the pipe, but 
it will be seen how ineffective these are when it is 
considered that sand drops through water under 
the influence of gravity at the rate of one-fifth of 
a foot per second, so that with the velocity of the 
water at ten feet per second and a pipe one foot in 
diameter, even if all of the sand were projected to 
the top of the pipe by the jet, it would all be on the 
bottom again inside of fifty feet and about ten feet 
from the jet for pebbles. 

Of course, in pumping oil through pipe lines, it 
has been found that by mixing a certain amount 
of water with the oil and giving it a rotary motion, 
the centrifugal force of the heavier water will pro- 
ject it to the inside skin of the pipe where it floats 
between the oil and the pipe, thus reducing friction 
very materially. It is obvious that this cannot be 
done with dredged material as the solids are 
heavier than the water. 

Some operators make the discharge pipe vertical 
as close to the dredge as possible with a gradual 








down grade from the top of the vertical pipe, the 
theory being that in the vertical pipe the solids are 
not resting against the pipe and that in the down- 
ward sloping section from the top of the vertica] 
pipe to the discharge point the sand is being acted 
upon by the velocity of the water aided by the 
force of gravity. 

The action in the pipe is, therefore, that the sand 
lies on the bottom of the pipe and the water fioat- 
ing over the top of it carries along with it, but at a 
much lower velocity, particles of sand at the top of 
the layer. 

The sand on the bottom of the pipe is dragged 
along slowly and the result is that the average 
velocity of the sand is very low compared with the 
average velocity of the water. This means that 
with ten per cent of solids by volume, instead of 
ten per cent of the cross section of the pipe being 
occupied by sand, a very much larger percentage 
would be occupied, and the theoretical velocity of 
the water in the pipe would be very much lower 
than the actual velocity. The actual results in 
practice are that the lower one-third of the pe- 
riphery of the pipe receives all the wear due to the 
abrasions of the solids, thus permitting the turn- 
ing of the pipe twice, bringing into play the other 
two segments, provided the pipe is turned before 
it is too late, that is before holes are worn entirely 
through. 

This is only true of the straight pipe, as elbows 
made up of lap riveted steel sections cannot be 
reversed end for end although cast sections could, 
but the wear on the bends is not in the bottom of 
the pipe but in that segment of the pipe to which 
the solids are thrown by the sudden change of 
direction. It is customary, therefore, to make all 
turns and elbows of much heavier material, so as to 
last through several turnings of the straight pipe. 

In order to overcome the total head against 
which the pump is operating, it is necessary to de- 
velop sufficient pressure ir the pump, and this pres- 
sure starting at a maximum at the pump reduces 
to zero at the discharge end of the discharge pipe. 
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The maximum pressure on a long pipe line is con- 
siderable and taxes rubber sleeves to the point of 
failure, so that it is customary with long pipe lines 
to install metal ball joints in the floating part of 
the discharge line. 

Any pipe line supported on pontoons floating on 
the water surface has to have flexible connections 
and these ball joints are very expensive, so that it 
is advisable wherever it can possibly be done to 
mount the discharge pipe on trestle work over the 
water, thereby making it possible to use flanged 
pipe with gaskets for the joint and obtaining com- 
plete water tightness at a minimum of expense 
without the necessity of any flexibility whatever in 
the line. 

Various percentages are added to the friction 
loss in the discharge line when pumping clear water 
to give the loss when pumping solids. The amounts 
vary all the way from twenty-five per cent to one 
hundred per cent, but it is doubtful if such material 
as clay in suspension, silt, muck, etc., could possibly 
add more than ten per cent to the friction, while 
for the ordinary pumping of sand twenty-five per 
cent would not be out of the way and for flat stones 
a larger percentage. 

It can be seen from the foregoing discussion that 
with a pipe carrying say twenty per cent solids 
with the solids moving at half the speed of the 
water that forty to fifty per cent of the area of the 
pipe would be occupied with sand so that it is nota 
difficult matter to have a pipe clog under these con- 
ditions. 

It will be interesting to compare the two methods 
of conveying material in a continuous flow. The 
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Closed Type of Cutter Head with Small Openings 


two methods are, of course, when the material is 
handled wet in a discharge pipe and dry, or nearly 
so, on a belt conveyor. 

In the case of the belt conveyor only the solid 
material is conveyed whereas in the case of the 
discharge pipe not only are the solids conveyed but, 
in addition, nine times this volume in water. As- 
suming in either case the lateral translation of 500 
feet and an increase in elevation of 10 feet. 

This would mean in the case of the belt conveyor 
an 18 inch belt running at 350 feet per minute and 

















Discharge From 20-Inch Discharge Pipe 




















Bird Cage Type of Cutter Head in One Piece 


requiring 14 brake horse power to operate. In the 
case of the pipe, it would require 68 brake horse 
power to do the same work or practically five times 
as much horse power in the pipe as is required to do 
the same effective work in the case of the belt con- 
veyor. 

The cost of the belt conveyor, is, of course, in 
excess of the cost of the pipe, this cost being for 
the belt, troughing rolls, return rolls, drive and 
idler pulley, and clutch, about $7.00 per running 
foot, while for the 12 inch discharge pipe, assum- 
ing a flanged standard steel pipe, it would be $3.50 
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per running foot or just half the belt conveyor 
price. In the above figures nothing is included for 
any timber frame work to support the belt con- 
veyor nor any pontoons to support either the belt 
conveyor or the discharge pipe. 

A bucket ladder dredge was constructed several 
years ago by the Bucyrus Company for the Army 
Engineers for use on the Fox River in Wisconsin. 
The material dredged was delivered to the hopper 
of a belt conveyor mounted on a separate barge 
which was of considerable length and elevated the 
material enough so that it could be deposited in the 
hopper of a second belt conveyor on a second barge, 
this second belt conveyor depositing the dredged 
material on the bank. 

The three hulls gave considerable flexibility and 
material dredged was such that it could be carried 
up the belt at the angle necessary to obtain the re- 
quired elevation. It is desirable to have the ma- 
terial handled by the belt conveyor as dry as pos- 
sible, especially where any altitude is to be gained. 

Of course, where the materials dredged are to be 
washed anyway, the stirring and rinsing action in 
the discharge pipe is very desirable, as has been 
found in the hydraulic mining of phosphate in 
Florida. 

The repairs and maintenance on the belt con- 
veyor are apt to run considerably higher than the 
repairs and maintenance on the discharge pipe. 

For any line of pumps of similar design, the 
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Crucible Steel Heavy Dredging Pump 
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larger the pump is the higher its efficiency would 
be. This efficiency also increases with increase in 
speed of revolutions. It also increases with in- 
crease in speed of revolutions. It also increases 
with increase of head up to a certain maximum and 
then falls off. 

The discharge of a centrifugal pump increases or 
decreases in direct proportion to the speed. The 
head developed by a centrifugal pump varies in 
proportion to the square of the speed, while the 
water horse power required varies as the cube of 
the speed. 

Using different sizes of runners in the same 
pump shell at the same revolutions per minute, 
usually makes small difference in the efficiency, but 
the larger the runner the greater the head the 
pump will develop and the greater the horse power 
required; also the greater the discharge for the 
maximum efficiency. 

In order to understand the action of a centrifugal 
pump whether dredging or otherwise, one should 
make himself thoroughly familiar with the char- 
acteristic curves of centrifugal pumps. 

The two charts illustrate the characteristic 
curves of a six inch centrifugal pump and an eight 
inch centrifugal pump. These two pumps are 
identical in design, the only difference being that 
one has six inch suction and discharge openings, 
suitable diameter and shell and suitable runner, 





while the eight inch has the same proportions 
throughout but larger with suction and discharge 
openings eight inches in diameter. 

Referring first to the six inch pump curves, these 
are given for two speeds, namely: 1150 R.P.M. and 
1750 R.P.M. 

Curves A. B, and C are the curves for 1150 
R. P. M. while curves D, E, and F are for 1750 
R. P. M. 

Referring to curve A, this is known as the Head- 
Capacity curve and indicates the head against 
which the pump will operate when pumping a given 
quantity of water. 

By following up the 600 gallon line to head- 
capacity curve A, it will be seen that the total head 
developed is 67 feet. 

Still following the 600 gallon line upward, we find 
that it crosses the efficiency curve C at 76 per cent 
efficiency. 

It will also be seen that the 600 gallon line 
crosses the curve B at 13 brake horse power. 

We know, therefore, that the six inch pump at 
1150 R.P.M. will pump 600 gallons per minute 
against a total head of 67 feet using 13 brake horse 
power and with an efficiency of 76 per cent. 

Taking the same pump and direct connecting it 
to an 1800 R.P.M. motor with 1750 R.P.M. load 
speed, we have the curves D, E, and F. It will be 
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seen that very much greater heads are developed 
and very much larger quantities of water pumped. 
For instance, 1100 gallons per minute can be 
pumped at 140 feet head using 49 brake horse 
power with an efficiency of 79 per cent, which is 
the maximum efficiency of this pump as it will be 
seen that the efficiency curve falls off both to the 
right and left. 


It should be noted that the B.H.P. curves start a 
considerable way up on the horse power scale when 
pumping zero gallons of water. In the case of the 
1150 R.P.M. the pump while pumping zero gallons 
of water against a head of 75 feet requires 7 horse 
power and at 1750 R.P.M. the pump while pumping 
zero gallons of water against 174 feet of head re- 
quires 21 horse power. These are the shut-off con- 
ditions when the valve in the discharge pipe would 
be closed and represents the power used in simply 
churning the water. The relation between this 
shut-off horse power and the horse power at maxi- 
mum efficiency in the case of 1750 R.P.M. is about 
40 per cent of the brake horse power at maximum 
efficiency and in the case of 1150 R.P.M. it is about 
50 per cent. 


This indicates that in starting a centrifugal 
pump, it is better to start it with the discharge 
valve closed and then slowly open the valve. 

At the shut off heads, it will be noted that the 
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efficiency curves show zero efficiency. This is be- 
cause the pump is not accomplishing any useful 
work. 

If the head-capacity curves were extended, we 
would have another condition where the pump was 
passing large quantities of water through without 
increasing the head. This would also be zero effi- 
ciency and the curves would come down to zero at 
that point. In this case the pump would not be 
doing any effective work. 

The curves for the eight inch pump are on a 
separate diagram, the curves for 1150 R.P.M. 
being lettered G, H, and J, while those for 1750 
R.P.M. are lettered K, L, and M. 

It will be noted that the eight inch pump at 
1150 R.P.M., will pump 600 gallons per minute 
against a 66 foot head, using 19 brake horse 
power with an efficiency of 57 per cent and that at 
1750 R.P.M. it would jump 1800 gallons per 
minute against a total head of 140 feet, using 79 
horse power at an efficiency of 80 per cent. It will 
be seen that the head decreases as the gallons in- 
crease and vice versa. 

An interesting feature is shown by these curves 
and is important in connection with deciding upon 
the size of motor to use for driving pumps. If the 
pump is designed or is intended to pump 1800 
gallons per minute against a head of 140 feet, it 
would require about 80 horse power, but if for any 
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reason the head should be reduced suddenly say to 
116 feet, the pump would then be pumping 2400 
gallons per minute or a much larger amount than 
before and the brake horse power would have in- 
creased to 90 B.H.P. In other words, the pump 
while pumping under the temporary conditions 
requires 10 horse power more than under the con- 
ditions for which it was intended to be used. 

An example of this situation would be a hy- 
draulic dredge pumping through a long pipe line. 
If the pipe should break near the dredge, the head 
would immediately drop, and the discharge would 
immediately increase, together with the horse 
power required. 

Thus far we have compared two speeds of the 
six inch pump and two speeds of the eight inch 
pump and it remains now to compare the six inch 
pump with the eight inch pump. 

Both pumps at 1150 R.P.M. will pump 600 gal- 
lons per minute against 67 feet total head, but in 
the case of the six inch pump it will be using 13 
horse power with an efficiency of 76 per cent while 
the eight inch pump will be consuming 19 brake 
horse power at an efficiency of only 57 per cent. 

Also both pumps will pump 950 gallons against 
about 150 feet of head both running at 1750 
R.P.M., but in the case of the six inch pump it will 
require 47 brake horse power at 66 per cent effi- 
ciency while the eight inch pump will use 61 horse 
power at an efficiency of 60 per cent. 

It will be seen from all of the above how neces- 
sary it is to have the proper size pump for the 
work to be performed and also exteremely neces- 
sary to operate this pump at the speed which will 
give the maximum possible efficiency when oper- 
ating under each set of conditions. 

This is especially necessary with a dredging 
pump where the head conditions are changing all 
the time, thereby making it necessary or at least 
desirable to adopt the speed to each new head con- 
dition. This means a variable speed drive and a 
thorough knowledge of the pump to run it at that 
speed which will give maximum efficiency for each 
condition. 

Of course, the curves compared above are not 
those of dredging pumps, but are taken from 
water pumps with much higher efficiencies. They 
serve, however, to point out all of the various 
characteristics and such curves are more readily 
obtainable from pumps pumping clear water than 
from those intended for dredging only. 

By bearing these pump curves in mind, the 
various relations between head, capacity, speed, 
horse power and efficiency can be pictured much 
better than in any other way. 

A great proportion of centrifugal pumps for 
pumping clear water have inlet and outlet flanges 
which call for a larger size suction pipe than for 
the discharge pipe. 

The object of this is two-fold. One to cause a 
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minimum velocity in the suction pipe so that the 
change will not be so great from rest to a high 
velocity at the entrance of the suction and the 


. other is to reduce the velocity and thereby reduce 


the vacuum in the suction pipe as the higher 
vacuum tends to increase the volume of the air 
mixed with the water in the suction pipe. In very 
large centrifugal pumps for clear water, the en- 
trance of the suction pipe is very carefully de- 
signed so as to cause the most gradual possible 
change in velocity from zero to the velocity enter- 
ing the pump. 

Centrifugal dredging pumps, on the other hand, 
depend upon a high velocity at the suction mouth 
to obtain as high a percentage as possible of solids 
and as it is at the suction mouth that this per- 
centage of solids is once and for all determined the 
fallacy of a larger suction pipe than discharge 
pipe can readily be seen. 

It is necessary to support the floating discharge 
pipe line on pontoons. It is also necessary to have 
a pontoon or float of some kind with a winch for 
raising and moving anchors. 


It is customary to construct these pontoons in 
the shape of catamarans consisting of two rows 
of steel drums or two tanks, cylindrical or rec- 
tangular, and it is desirable to so place the tanks 
in respect to each other that the metacentric 
height is the same for either axis. In other words, 
for tanks of a certain length, it is possible to place 
them such a distance apart that the float is 
equally stable in all directions. 

If B is the diameter or width of the tank, D is 
the length and Y is the distance from center to 
center of the tanks, in order to have the float 
equally stable on both its axes, the following rela- 
tion must hold. 





yy PF FF 
2 3 6 
Example: 
Tanks 2 feet in diameter and 10 feet long. 
2 2B 
Y? — — — — 
3 6 
2x100 2x4 
3 6 
196 
Y? = —— = 65.33 
3 
Y = 8.08 feet — distance from center to center 
of tanks. 





Easier to Handle 


I. W. Wortman, president of the Morris County 
Crushed Stone Company, Morristown, New Jersey, 
in speaking of the large size Pit and Quarry as 
compared to the former smaller one, says: “I think 
that generally speaking your present size is easier 
to handle and more satisfactory.” 
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SEGREGATION 






By J. C. Buckbee 
President, J. C. Buckbee Company* 


Contractors to make stronger and lower-cost 

eoncrete has resulted in more and more stress 
being laid upon uniform gradation of the aggre- 
gate. Mixed sizes of aggregate flowing freely from 
a chute to a bin, a pile or a car, have a disposition 
to segregate, the larger pieces rolling to the outside 
because of their greater weight. Obviously, the 
greater the difference in the size of the pieces, the 
greater will be the segregation, therefore the first 
step to take to avoid segregation is to reduce the 
ratio of the larger to the smaller sized pieces of the 
stream. 


Fortunately, most plants are equipped with nu- 
merous screens, which permits making of several 
sizes of material, and to reduce segregation; these 
different sizes should be kept in separate bins. It 
is also obvious that the more opportunity the ma- 
terial has to roll in a pile or in a bin, the greater 
will be the opportunity to segregate. It is there- 
fore desirable to use bins of a small capacity as is 
consistent with operating comfort. 

Having numerous bins of different sized mate- 
rial available, the question then arises of mixing 
the same and loading into cars or trucks for ship- 
ment as the second portion of the problem to avoid 
segregation. To a considerable extent, the method 
of unloading the aggregate at the job will deter- 
mine the best method of loading the aggregate. 

Where there are but two sizes to be mixed in 
loading, a joined chute can be used at the end of a 
loading spout providing the spouts are close to- 
gether and segregation largely avoided by working 
the cars slowly under the chute and unloading in 
layers. 


Where there are several different bins to make 
the mixture from, the car can be worked back and 
forth under the several chutes by means of a loco- 
motive and loaded in thin layers. This, however, is 
rather an expensive loading operation, and in some 
of the later plants that we have built we have put 
a belt conveyor the full length under the bins with 


gate-controlled chutes on to the conveyor from 
each bin. 


[cor constant efforts of Field Engineers and 


A further refinement in a plant recently com- 
pleted for the Associated Gravel Company at Coy- 
ote, California, is reciprocating feeders on each of 
the chutes, all operated from a common mechanism 
and having adjustable strokes and throats so that 
the material flowing from each bin is accurately 
measured and delivered on to the traveling belt. 
At the discharge end, this belt delivers the material 





*Presented before the Wisconsin Mineral Aggregate Association, De- 
cember 7, 1927. 


to a small bin, from which the material flows into 
the car. 

A further refinement we expect to shortly see 
come will be some sort of a telescoping or rising 
and falling leading conveyor that will put the ma- 
terial into car for shipment with practically no 
drop from the end of the same to the car floor or 
to the material previously loaded into the car. 

Belt conveyors mounted upon a boom, the free 
ends of which are raised and lowered by electric 
hoists, are successfully used in many industries 
for loading cars, and something of this nature we 
expect will be the next development in car loading 
to avoid segregation. 

In view of the disposition of material to segre- 
gate when allowed to roll, it is, of course, futile to 
expect material of a variety of sizes flowing into a 
large bin not to segregate, indeed segregation in a 
bin only eight or ten feet wide by say fifteen feet 
long is often sufficient to be seriously troublesome, 
the finer material accumulating directly under each 
of the chutes feeding the bin and the coarser ma- 
terial rolling to the far sides. 

Upon opening the chutes to load material from 
such a bin to railroad cars, re-mixing does not take 
place to the desired extent, first one size material 
and then another flowing to the car. To some ex- 
tent the evil effects of such a condition can be 
overcome by working the car slowly back and forth 
under the loading chute by the locomotive, thus 
loading the material in layers, but even with this 
care wholly satisfactory gradation of the aggregate 
is not always secured. As stated above, the method 
of unloading at the job has a considerable bearing 
on the method of loading. 

Where the cars are of the drop-bottom type and 
dump into a track hopper, obviously better mixing 
will be had in unloading than where a clam shell 
bucket is used that gradually works from the top 
to the bottom of the load, therefore, complaints as 
to poor gradation may come from one job and not 
from another for cars loaded in identically the same 
manner due entirely to the method of unloading. 
Our experience indicates that the most satisfactory 
graded aggregate is secured by plants having nu- 
merous screens and a number of small bins, thus 
keeping the ratio of the size of material in any one 
bin to a minimum. 





Mr. H. A. Ruetschi, Assistant Manager of the 
Mathieson Alkali Works, Saltville, Virginia, makes 
the following statement of Pit and Quarry: “A 
very good magazine.” 
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reflects the tendency of the lime industry dur- 

ing the past year is not a simple task. The 
past year has been particularly noteworthy for the 
improvements in a large number of established 
plants. These improvements have been concerned 
with both burning and hydration. Economies have 
been effected in both processes by a number of 
plants, and indications point to a continuation of 
this tendency during 1928. This movement is a 
splendid feature for the industry because lower 
costs of production and a better quality product 
will greatly benefit all concerned. 


An example of the complete modern type of hy- 
drating plant reflecting the tendency of the in- 
dustry is to be found in the plant of the Chemical 
Lime Company of Bellefonte, Pennsylvania. This 
hydrating plant is housed in a separate new brick 
building. This plant was described in detail in the 
May 25, 1927, number of Pit and Quarry. 

The activities of the Hoosac Valley Lime Com- 
pany at Adams, Massachusetts, reflect the tendency 
of the industry to improve kiln efficiency and also 
the plant in general. The new units added are an 
excellent example of the model type of plant. Con- 
crete construction has been employed to improve 
both efficiency and appearance at the same time 
adding permanence. The three accompanying illus- 


G retest the lime plant that most nearly 





PIT AND 


REFLECTING 1927 IN THE LIME INDUSTRY 





QUARRY 


trations which were taken a few weeks ago give an 
impression of what has occurred. 

The design and engineering work was under the 
direction of the Traylor Engineering and Manu- 
facturing Company. The concrete construction 
work was handled by the Burrell Engineering and 
Construction Company. The concrete work is an- 
other example of the Burrell method of slip form 
construction. Two Traylor rotary kilns 150 feet 
long and 8 feet in diameter have been installed and 
are expected to be burning lime by January first. 
Storage silos and other improvements were added. 

Limestone for the kilns is crushed at the quarry 
by a 12 inch Traylor gyratory crusher and carried 
by a Link Belt conveyor to a storage tank. Because 
this tank is located below the quarry, it is possible 
to have the draw off for loading trucks underneath 
and at the sides. This also eliminates the use of an 
elevator for loading the tank from the crusher. 

Double quadrant draw off gates, manufactured 
by the Link Belt Company, have been installed at 
the bottom of the tank, and a single quadrant gate 
of the same manufacture is at the side. Trucks and 
teams are used to take stone from the quarry down 
the side of the mountain, across the state highway 
to the crusher, a distance of about half a mile. 

Rock is dumped from the trucks into a hopper 
and is then fed by a Link Belt apron feeder to an 
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Showing the Permanent Concrete Construction Used 


elevator which carries it to the top of the first silo. 


Here two Hummer screens size the rock, removing 


the smaller sizes. They drop to a belt conveyor 
which carries them to a double deck Hammer 
screen where they are separated into three sizes, 


and dropped into separate screens. The small sizes 
are not fed into the kilns, but are drawn off 
through gates to be shipped as chips. 

The larger sizes from the first mentioned Hum- 
mer screens drop into a 20 by 70 foot concrete tank 

















Steel Framework for New Rotary Kiln Building 
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Closeup of New Storage Silos 


which is divided vertically into two compartments, 
to hold stone of two different sizes. Stone is drawn 
off at the bottom of each compartment onto two 
belt conveyors, which discharge into two elevators, 
one set for each kiln. The gates are so arranged 
that stone of either size, or from either compart- 
ment, may be delivered to either kiln. 


Best oil burners are used in firing the kilns. The 
gases from combustion and the dust from the kilns 
are to be passed through a baffled dust chamber be- 
fore entering the large stack. Oil is stored in two 
large steel tanks furnished by the Chicago Bridge 
and Iron Works. 

Each of the conveyors, at the bottom of the tank, 
is provided with a Schaeffer poidometer to ac- 
curately measure the material fed to the kilns. The 
coarse crystalline stone at this plant disintegrates 
in the burning, making the product of the rotary 
kiln a true and natural granular lime. The Link 
Belt Company is furnishing all belt conveyors, 
screw conveyors and elevators. 

Coolers are located directly under the respective 
kilns, but are protected by screens at the discharge 
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ends and any material other than granular lime 
coming over the top of the screens is taken away by 
hand. The two screw conveyors are so arranged 
that either cooler may feed either conveyor. The 
conveyors are so arranged; as shown on flow sheet, 
that each feeds two lime storage tanks which are 
20 feet in diameter by 62 feet high. 

Railroad tracks have been laid to the plant under 
the tank, where it is believed 75 tons per day will 
be loaded in barrels. They will stand on continuous 
barrel shakers and all material will pass over 
weighing machines. From this plant layout, it is 
observed that complete and consistent mechanical 
handling is performed from the dumping of the 
stone into the first hopper until the filled barrels 
are ready to be headed. 

We have labored at some disadvantage in an 
effort to describe a plant under construction. How- 
ever, the work here is so far advanced that one, 
with the assistance of the engineering department, 
‘can readily discern the future possibilities of this 
modern and economical installation. 





Hoover Sees Winter Building as Boon 


The increasing practice of American industry in 
general and the building trades in particular to 
eliminate the traditional “winter slump” is noted 
by Herbert Hoover in his annual report as Secre- 
tary of Commerce, just made public. 

While a large number of agencies continue to 
abide by the exploded theory that construction in 
winter is both inadvisable and prohibitive, there is 
a definite trend toward utilization of the winter 
months for construction of every type, it is stated. 

“The seasonal fluctuations in building and other 
construction operations,” says Mr. Hoover, “have 
been decidedly less marked in the last three or four 
years than previously. Contractors, the owners 
of buildings and other groups connected with con- 
struction have put forth serious efforts to keep 
building activity more nearly even throughout the 
year, and have had the active cooperation of this 
department in achieving tangible results. 

“As a consequence, building-trades workers have 
enjoyed more stable employment, and at the same 
time the costs of construction to the public have 
undoubtedly been lower than would otherwise have 
been possible.” 

Economists point out that winter building means 
the advantage of earlier completion and enjoyment 
of private homes, a reduction of overhead for con- 
tractors, earlier profits for builders of apartments 
and hotels, uninterrupted programs of civic and 
other governmental improvements projects and 
benefits to labor in constant employment as well as 
to capital in the circulation of otherwise idle money. 
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CEMENT TECHNOLOGY IN 1927 






By C. H. Sonntag 


N REVIEWING, for the year that is passing, 
| the progress it has seen in the art of making ce- 
ment, there is no one outstanding feature that 
should be given emphasis. Rather, there has been 
progress, or some new idea brought forward, in 
nearly every department, while a few important 
developments affect the whole manufacturing 
process. If we were to follow the flow of material 
through a sort of composite plant, in which all 
these new ideas are in use, we would come on to 
them in order as we went from one department to 
another, and that is perhaps the best way to dis- 

cuss them. 

Raw Materials 


In general and in the great majority of mills, it 
may be said that cement is made from the mate- 
rials that nature supplies. This is a rather com- 
prehensive statement. Possibly it may be clarified 
by saying that the lime carrier, be it marl, lime- 
stone or slag on the one hand, and the clay con- 
stituent, whether shale, true clay or cement rock on 
the other, are mixed just as they are found, and 
only two components are used in the mix. This is 
not universally true. Plants have been built on the 
assumption that certain raw materials were suit- 
able, and they proved not to be so without modifi- 
cation. In particular, several mills have found 
that the ratio of silica to alumina in the intended 
raw material was too low for good results, and 
silica, usually in the form of sandstone, was intro- 
duced as a third component. On the other hand, 
there have been instances in which the above ra- 
tio was too high, and the day was saved by using 
high-alumina ashes from the power house as a cor- 
rective. These additions are not adulterants, for 
they enter into the composition of the cement in a 
definite way, and supply a constituent that should 
have been in the original raw material. 

We know that a cement with a very low hydrau- 
lic modulus is apt to be quick-setting, and that if 
the modulus is high difficulties in burning arise, 
fuel consumption is excessive, and the cement is 
slow-setting. 

European investigators are beginning to ques- 
tion whether a careful study, carried out on a 
manufacturing scale, of the results of varying the 
proportions of silica, alumina and iron oxide may 
not give results that are worth while. We know 
that some cements are better than others. Per- 
haps one of the reasons is the variation just men- 
tioned. This is a subject that will come in for in- 
creasing discussion and investigation when we 
know what Portland cement is really made of. 


Wet vs. Dry Process 
Of the new mills put into commission in 1927, 


That one is in 
a very sparsely settled region, and water is rather 
scarce. 


There are three strong arguments in favor of the 


all but one use the wet process. 


wet process. Probably the strongest is the ability 
to control the composition of the raw mix within 
very narrow limits. Another is the comparative 
freedom from dust, as there is none in the raw 
grinding department, while that leaving the tops 
of the kiln stacks is much less than it is from dry 
process kilns. A third point is the claimed greater 
ease of wet grinding, resulting in an increased 
output per mill and lower power consumption. 


The first two of these, at least, are demonstrated 
facts, familiar to every one in the industry. There 
is no question as to the longer life of lining, better 
burning conditions, and more uniform output ob- 
tainable from wet kilns. Lower stack dust loss is 
as much a matter of public relations as it is of 
plant economy, since dust recovery costs money. 
However, very dusty stacks do not fit in well with 
the movement for better housekeeping. 


On the other hand, there are many compara- 
tively new dry process mills in which a change to 
the wet process would involve an impossible finan- 
cial burden, as well as a complete re-arrangement 
of their raw grinding departments. Some of these 
plants are endeavoring to get control of their mix 
within the limits of wet process practice without 
using water. It is being demonstrated that this 
can be done, and before long it will be shown that 
a dry process mill that is willing to spend as much 
money for raw blending and storage facilities as 
the wet mills spend as a matter of course, can have 
practically as accurate mix control. The dust prob- 
lem will still exist, but that is in a fair way to solu- 
tion also. 


Burning 


Perhaps the most outstanding feature in this 
department is the construction of kilns over 330 
feet long, but it is also noticeable that the industry 
in general has been content, even in the newest 
mills, with kilns 200 to 250 feet long, and about 11 
feet in diameter. Apparently cement engineers are 
waiting to see whether extremly long kilns justify 
their cost before generally adopting them. 

The maximum permissible diameter of the 
rotary kiln is apparently fixed by its ability to hold 
its brick lining, for the larger the diameter the 
less arching or keying action there is among the 
bricks, and the greater the tendency to fall out. At 
present 11 feet seems to be the favored diameter, 
though a few of larger cross-section have been 
built. 

The return of the wet process to favor has 
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brought about a very strong desire to make the 
upper end of the kiln just as efficient a dryer as 
possible. The attempts to do this have taken the 
form of spreading the slurry out on large surfaces 
so as to give opportunity for evaporation of the 
water. One means of doing this is to hang chains 
in the cool end of the kiln. They become coated 
with slurry, which as it dries is knocked off by the 
swinging of the chain as the kiln rotates. Another 
idea is to provide cross-partitions in the upper end 
of the kiln, on which the slurry can spread out in 
thin layers. Both of these are quite new; and have 
not been in use long enough for the industry in 
general to become very familiar with them. There 
is one installation in which the kiln shell projects 
some distance into the stack chamber, and the hot 
gases surround the shell before going up the stack. 
The results as to output and fuel economy are said 
to be excellent, and the kiln shell has not de- 
teriorated. 

The conventional method at present for cooling 
clinker as it comes from the kilns is by means of 
separate rotary coolers. They may be set on the 
line of the kilns extended, but on a lower level, or 
they may be directly under the kilns, which must 
then be set on arched piers. The latter arrange- 
ment is the more popular, as it economizes in 
ground area at the expense of a slight increase in 
height of the kiln building. 

A very noticeable thing is the tendency to in- 
crease the size of coolers, and they are now made 
nearly. as large in diameter as the kilns they serve, 
and almost half as long. The smaller ones have 
been found ineffective in handling the output of 
large kilns. Two devices are now in use in America 
that cool clinker without the use of an independent 
cooler. Both have come to us from Europe. 

The Unax cooler, made by F. L. Smidth and 
Company, consists of a number of steel cylinders 
attached to the outside of the kiln shell at the dis- 
charge end. They are parallel with the shell and 
revolve with it. Instead of dropping out of the 
end of the kiln the clinker leaves through openings 
about eighteen feet from the end, each opening 
registering with one of the cylinders, which are 
filled with loops of chains to assist heat transfer. 
The clinker drops out after working its way 
through the cylinders. The cooler is heavy, and 
the kiln end must be designed to support it. The 
end of the kiln is closed tightly, so that all air not 
blown in with the coal dust must pass in through 
the cooler cylinders. 

The Polysius cooler is an extension of, or rather 
a part of, the kiln shell. It acts as a cooler be- 
cause the coal pipe projects in so far that ignition 
takes place a long distance in from the end of the 
kiln. The coal pipe is made of thin sheet steel, so 
that it is light, and it is adjustable for ten or fifteen 
feet along its axis, and it may also be rotated. Thus 
the burning zone can be altered, and the pipe kept 
central. The coal is injected at a rather high 
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velocity, so that ignition occurs several feet from 
the end of the pipe, so that it is not subjected to 
intense heat. The cooling zone has an inner metal 
shell, separated by several inches from the outer 
shell, and cooling air is drawn into the kiln through 
the annular space thus formed. The firing hood is 
a tight-fitting metal shield, in which registers per- 
mit close regulation of the entering air. The clinker 
chute is provided with air locks, so that air can not 
enter through it. The latest type of kiln and 
cooler drive omits the bevel gear and pinion, which 
were always more or less troublesome, and drives 
through a continuous train of spur gears with cut 
teeth, completely enclosed and running in oil. The 
motor drives the high-speed pinion through a flex- 
ible coupling, and the motor shaft and all the gear 
shafts have the same slope as the kiln itself. 


Waste Heat Boilers 


It seemed for a time that waste heat boilers had 
been placed in all the mills that thought they 
ought to have them, or could afford to buy them if 
they felt the need of them. It is a noteworthy fact, 
however, that following this lull several waste heat 
installations have been made this year, and, what is 
an important point, some of them have been put 
in by plants in sections that are well supplied with 
central station power. It is well known that a 
cement mill load is a highly desirable one for a 
central station, for it is on for the entire twenty- 
four hours, and the increasing use of synchronous 
motors makes the power factor very attractive. 
The logical deduction from this is that the central 
stations stand an excellent chance of losing their 
cement mill loads unless they are willing to sell 
energy as cheaply as it can be generated in a 
modern waste heat plant, and without the limita- 
tions and conditional clauses that create an an- 
tagonistic feeling in the minds of those who are 
asked to sign many of the present types of power 
contracts. 

The recent designs of waste heat boilers are 
much more compact than the earlier ones, and so 
can be installed in a more limited space, and re- 
quire smaller and less expensive buildings. To get 
the greatest benefit from them, the steam should 
be used only in the most modern low steam-rate 
turbines. 

Coal Preparing 

Rotary coal dryers, no matter how well designed, 
built and installed, give more or less trouble, and 
create a dust nuisance. Several dryers based on 
drawing hot air through a slowly descending 
stream of crushed but not powdered coal are in 
operation. The hot air may come from a sep- 
arately fired furnace or may be drawn from around 
the kilns or coolers. One installation draws hot 
air taken from hoods over the kilns into the air 
circulating system of Raymond mills. The in- 
dustry as a whole does not seem to be well in- 
formed on these innovations, and publication of 
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authentic records of their performance is awaited 
with interest. 

The Fuller Lehigh mill, which has been much 
used for coal grinding in the past, has been rede- 
signed so as to bring the working parts close to the 
base, and to make it better adapted to direct motor 
drive. 

Later installations of Raymond mills have the 
cyclones set so as to discharge directly into the 
kiln coal tanks, so that a separate conveying system 
for powdered coal is not needed. 


The unit pulverizer is being considerably experi- 
mented with in central power stations and some 
isolated boiler plants, but it has not yet made 
much headway in cement mills. 


Clinker Grinding 


The constant tendency in all departments of a 
cement plant is toward simplification, and the 
trend to fewer and larger units is very marked. 
This is nowhere more noticeable than in the raw 
and clinker grinding sections, and the choice of 
compartment mills for this service is almost unani- 
mous. This is not based on power economy, for it 
has not been shown that compartment mill will 
grind to the same fineness with fewer kilo-watt 
hours per barrel than two-stage operation using 
separate units. The great points in favor of the 
compartment mill are its simplicity and compact- 
_ ness, for coarse material may be fed in at one end 
and a finished product taken away from the other. 
The linings need to be renewed only infrequently, 
and the principal wear is on the grindng bodies, 
made of white iron or steel, which may be put into 
the mill by common labor. 

The designers of compartment mills had the ben- 
efit of experience with the older separate ball and 
tube mills, but when they were combined in one 
shell new problems arose. The extreme weight 
called for a re-design of heads and end bearings, 
and in the larger sizes a great deal of power is 
put into one unit. In consequence the old cast 
tooth gears and pinions have been replaced by high- 
grade cut gears having a ratio such that a motor 
may be directly coupled to the pinion shaft. 

Driving such a machine is an ideal application 
of the slow speed synchronous motor, if it were not 
for the excessive starting torque. This was gotten 
around by the use of the Cutler-Hammer magnetic 
clutch, the Westinghouse motor having a magnetic 
clutch built into it, and the General Electric super- 
synchronous motor, all of which have been in use 
for several years. The latest drive for compart- 
ment mills, tube mills and similar applications is 
a synchronous motor so designed that it starts as a 
slip-ring machine, with the advantage of the high 
starting torque that a slip-ring motor can develop. 
When the motor is nearly up to synchronous speed, 
introduction of direct current through the slip- 
ring causes it to pull into step with the power sup- 
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ply, and to run thereafter as a synchronous motor. 
Such a motor needs no clutch between it and its 
load, and can be directly coupled to the pinion 
shaft of a compartment mill or tube mill. 

The original compartment mill had only a grij 
with fine slots between the ball and tube mill sec- 
tions, and the tube mill part sometimes received 
particles too coarse for it to reduce, and they were 
discharged, still in that condition, with the finished 
product. Some mills are now designed so that the 
ball mill product is passed over a wire screen form- 
ing part of the mill, and revolving with it. The 
particles retained on the screen are automatically 
returned to the ball mill for further grinding, while 
the material passing the screen goes to the tube 
mill end. The screen may be changed to another 
of different mesh, so that the fineness of the tube 
mill feed can be set to suit the nature of the sub- 
stance being ground and the fineness of product 
desired. 

The compartment mills now being installed in 
new plants require about 800 h.p. each to run them. 
A much larger machine, carried on Timken roller 
end bearings, and absorbing 1,500 h.p., is now in 
experimental operation, and it is hoped that per- 
formance data on it will soon be available. 

There is a very marked tendency toward a gen- 
eral refinement of all the machines used in cement 
making. The application of enclosed speed re- 
ducers, while no longer novel, is a case in point. 
Anti-friction bearings are being introduced 
throughout the plant, as well as in speed reducers 
and motors. One motor manufacturer has re- 
designed the sleeve bearing so that it is dust-proof, 
so that there should no longer be oil in the windings 
and on the floor, and incidentally, the motors should 
need less attention. 

High-grade men and high-grade machinery both 
demand good and clean working conditions to show 
their best results. Hence, strenuous efforts are 
being made to avoid creating dust, or, if it must 
be made, to collect it and keep it from scattering 
over the neighborhood. It is gradually being 
learned that cement plant does not necessarily have 
to be the dusty place that we usually think it to be. 
Dust collection started in the pack-house, but has 
gradually spread to other departments, and money 
is being spent freely for machinery that is really 
keeping the plant clean. Even the coal mill may 
be kept clean and dustless inside, but the problem 
of caring for the mixture of water vapor and dust 
given off through the dryer vent is still in process 
of solution. It is hoped that the next year will see 
that very vexatious question settled. 

Only a few years ago a pessimist might have 
been justified in saying that cement technology was 
at a standstill. This has been emphatically dis- 
proven by the developments of the past year and 
those immediately preceding it. 
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TYPIFYING 1927 IN CRUSHED STONE PLANTS 
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By H. W. Munday 


tivity in the crushed stone industry but by 
far most of this activity has been devoted to 
improving present plants and little to building new 
ones. The desire to reduce costs of operation has 
grown to such proportions during the year that the 
results of a questionnaire made during the past 
month clearly indicates that 1928 will be a year 
noted for the general cost reducing and plant im- 
proving program throughout the crushed stone 
industry. The new plant of Dolomite, Incorporated, 
at Maple Grove, Ohio, has been selected as repre- 
sentative of not only this marked tendency which 
has been characteristic of the crushed stone indus- 
try during 1927 but also representative of the best 
in 1927 crushed stone plant design. 

This new plant of Dolomite Incorporated has a 
capacity of 4,000 tons. It is the only crushed stone 
plant in operation that can maintain its capacity 
when crushing to one inch. W. W. Patnoe designed 
the plant and supervised its erection. The new 
plant was built on practically the same identical 
spot as the old plant while crushed stone production 
continued along every day except for one week dur- 
ing construction. In designing the plant, the 
breakage of the stone as it comes from the quarry 
and the required capacities of the equipment in- 
volved at various points in the plant were carefully 


[) wie’ 1927, there has been considerable ac- 
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studied. In fact, scientific methods were used 
throughout the design and construction. 

The Maple Grove plant presents the following 
outstanding features: 

(1) Great compactness and flexibility secured. 

(2) Plant capacity is maintained when crushing 
to one inch. 

(3) Designed to operate either wet or dry. 

(4) All machinery is electrically interlocked with 
push button control. 

(5) Concrete and steel construction is used 
throughout. 

(6) All sizes of crushed stone are carefully 
graded, screened and washed. 

(7) Standardization has been effected to the ful- 
lest extent coupled with economy. 

(8) Every size from 6 inch down to 3-32 inch can 
be mixed. 

(9) A bin loading system permits mixing any 
three consecutive sizes during loading. 

(10) Complete facilities for making all repairs 
are maintained. 

As the plant is built on the site of the old plant, 
the same quarry is being extended and used by the 








Upper Right Shows Locomotive Crane Loading Fine Product From Drying Pit. 
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new plant. 


The rock is one of the best dolomite 
deposits in the country. The analysis of the stone 
is as follows: 


EC a oe ee ee Ree 10 to 25 
Iron oxide and alumina........... 25 to .60 
eT ee re 001 to .005 
Ee ee ee 015 
Carmomate of Tame... ... 26500000. 55.00 
Carbonate of Magnesia............ 44.00 


The deposit covers about 400 acres and goes 
down some 400 feet. A depth of 120 feet is con- 
sidered by Dolomite, Incorporated, as practical for 
quarrying. The deposit has been worked in the 
shape of a huge elliptical circle more than a half 
mile long and nearly a quarter of a mile wide. The 
plant itself is set up at about the middle on one 
side. 

Labor is reduced to a minimum in the quarry 
operations. The Woodford System of transporting 
the stone from the shovel to the crusher is em- 
ployed. One man, in his tower position near and 
above the crusher overlooking the quarry, controls 
the movement of loaded cars to the crusher and the 
return of the empties. Four well drills are em- 








Lower Illustration Shows th» Pivoted Bucket 
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ployed in drilling. Two of these are Loomis drills, 
and the other two are Sanderson Cyclones. Du 
Pont, Hercules, Peerless and Trojan explosives are 
used in shooting. Two Bucyrus shovels are used in 
the quarry operations, one a 70 C and the other a 
120 B electric. The 70 C is employed in the strip- 
ping work. This shovel loads trains of Western 
dump cars which are hauled away by Davenport 
and Porter steam locomotives. The 130 B electric 
loads the broken stone into 10 yard cars which are 
under the control of the one man in the tower who 
feeds the empty cars to the shovel and regulates 
the electric power that brings them into the pri- 
mary crusher. 

After the cars reach the dumping position at 
the primary crusher, they come into the control of 
another operator located in the cabin of an over- 
head Milwaukee crane. This operator discharges 
the car and regulates the Worthington feeder to 
the primary crusher which is a 60-inch Worthing- 
ton jaw crusher. This primary crusher is driven 
by Link Belt silent chain drive. The primary 
crusher discharges to a Stephens Adamson pan 
conveyor, 30 inch pitch, 48 inches wide, 128 feet 
centers, that elevates the material and discharges 
it to a Stephens Adamson roll grizzly with 614 
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One Side of the Plant 

















The Other Side of the Plant 


inch openings. This grizzly has eight 16 inch dia- 
meter rolls. The top roll is manganese steel while 
the balance are cast manganese. There are eight 
of the roll grizzlies in the plant, the other seven in 
the first screening plant. 

The throughs drop to a bin from which they are 
delivered by a feeder to a 24 by 36 inch, 70 feet cen- 
ters, bucket elevator that delivers at the rate of 90 
feet per minute to a 48 inch, 39 foot centers belt 
conveyor, with a capacity of 650 tons per hour, that 
feeds the screening plant for seperating sizes two 
inch and over. The rejects are delivered to a num- 
ber 10 Allis-Chalmers gyratory crusher. This 
crusher discharges to a 36 by 36 in., 80 feet centers, 
96 feet high, pivoted bucket conveyor that delivers 
at a speed of 55 feet per minute about 400 tons per 
hour. This pivoted bucket conveyor trips at one 
point to the 48 inch belt conveyor mentioned above 
that feeds the rotary grizzly screening plant. The 
entire input is thus combined at the rotary screen- 
ing plant. About 35 per cent of the input passes 
through the number 10 Allis-Chalmers gyratory, 
while 65 per cent passes through the primary ro- 
tary grizzly and direct to the rotary grizzly plant. 
Two Symons four foot cone crushers are placed 
along the number 10 gyratory. These two crushers 
do the recrushing and discharge to the same 


























Drying Pits in Foreground and Plant in Background 


pivoted bucket conveyor as the number 10 crusher. 
When recrushing, sizes, minus 6 inch plus 4 inch, 
minus 4 inch plus 244, minus 214 plus 2, and minus 
2 plus 114 are also drawn from bins and delivered 
to the second Symons cone crusher through spouts. 
The 48 inch belt conveyor with the entire input of 
crushed stone has its load split between two rows, 
each row with two 42 inch 9 inch diameter 7 roll 
rotary grizzlies with 2 inch openings. The minus 
two inch passes through these grizzlies and is taken 
by two 30 inch 70 foot centers belt conveyors to a 
vibratory screening plant for further classification. 
The material passing over these four grizzlies in 
two separate paths is united and fed to another 
rotary grizzly which rejects size 0 (minus 6 and 
plus 4 inch) which is dropped to its bin. The plus 
2 and minus 4 inch material passing through is 
split between two more rotary grizzlies. These last 
two grizzlies let the throughs which are plus 2 and 
minus 21% inch drop directly to this size bin. The 
rejects are plus 214 and minus 4 inches and are 
dropped into another bine. All the rotary grizzlies, 
belt conveyors, and the pivoted bucket conveyor 
were manufactured by Stephens Adamson. 

The minus 2 inch material taken by the two 30 
inch belt conveyors from the first four rotary griz- 
zlies is delivered at the rate of 275 feet per minute 
to two batteries, four each, of vibrating screens for 
further classification. There are sixteen of these 
vibrating screens in the plant all of the same make 
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and size. 
Junior ball bearing vibrating screens. These screens 
are vibrated by the ingenious arrangement of the 
eccentric which keeps the stones and pebbles rolling 


They are two deck 3 by 6 feet Niagara 


and turning against the flow of material. This 
action cuts the fine stone and cleans the screen also. 
The eccentrics are positive in their action and have 
the same throw at all speeds. 

The first eight vibrating screens are in two rows 
of four each, and each row is fed by one of the two 
30 inch belt conveyors carrying minus 2 inch mate- 
rial. The upper deck of these screens has a 14 
inch opening, while the lower deck has 3-32 inch 
openings. The minus 3-32 inch product is fed to a 
Dorr classifier that prepares a clean product to be 
sold for agricultural limestone, asphalt, filler, ete. 
In the event of a breakdown the minus 3-32 inch 
product can be flumed to concrete pits outside and 
dried by natural methods. More will be said about 
this later. The minus 14 and plus 3-32 inch prod- 
uct is taken by another batter of four vibrating 
screens that size plus 3-32 minus 14 and plus 14 
minus 14 both sizes being delivered to bins. 


The plus 14 inch minus 2 inch product drops to 
two 24-inch Stephens Adamson belt conveyors, 
which deliver to a battery of four vibrating screens, 
the upper deck of which have 114 openings and the 
lower deck 1 inch openings. The rejects are size 
plus 114 minus 2 and drop directly to a bin. The 
rejects from the lower deck are plus 1 inch minus 
114 and drop directly to a bin. The throughs are 
plus 14 and minus 1 inch and drop directly to a bin. 

The entire screening system is a clever piece of 
planning. All sizes are carefully graded and en- 
tirely clean because of the thorough washings. The 
plant is operated in the winter so it was designed 
to be operated wet or dry. The water greatly in- 
creases the capacity of screens and also enables 
this plant to produce the cleanest of crushed stone. 
Two pumps, one 6 inch Allis-Chalmers and one 4 
inch Allis-Chalmers supply the water for washing. 
There are ten bins and sizes are dropped into these 
bins in consecutive order. This is done so that a 
bin design permitting the mixing of any three con- 
secutive sizes during loading operationg might be 
utilized. This system of loading any three consecu- 
tive sizes and also the arrangement of the bins is 
shown in the diagrams. 

All the vibrating screens are driven by Allis- 
Chalmers texrope drive and so are all the rotary 
grizzlies. This same texrope drive has been used 
between all speed reducers and motors giving 
greater flexibility. The Symons cone crushers are 
also driven by texrope drive. The pivoted bucket 


conveyor is driven by Morse silent chain. A Cleve- 
land worm speed reducer is used on the feeder to 
the Worthington jaw crusher. Jones speed reducers 
are used on the belt conveyors and rotary grizzlies. 
A Palmer Bee speed reducer is used on the vertical 
elevator. 


The motors throughout the plant are 
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Tower for Controlling Quarry Cars 


Allis-Chalmers, and the plant is carrying 625-KVa. 
Cutler Hammer brakes are used on the bin gates. 
The motor starting equipment is totally enclosed 
and all motor starters electrically interlocked for 
starting in sequence. The belt conveyors all travel 
over three pulley bacon type ball bearing carriers. 
A 42 inch 6 foot centers belt feeder gathers any 
leakage or overflow from the vertical lift and de- 
livers it to the pivoted bucket elevator. All chutes 
and hoppers are of steel construction. 


A large concrete reservoir has been built to re- 
ceive the minus 3-32 inch plus 200 product contain- 
ing water. This product is passed to a Dorr Classi- 
fier, but in case of a breakdown it can be flumed to 
the conrete reservoir. This reservoir is divided 
into three parts. The first two parts drain to the 
abandoned part of the quarry. The third part is 
used to further dry the material which is moved 
from parts one and two by means of a Brownhoist 
15 ton locomotive crane equipped with a 114 yard 
bucket. 


Nine sizes of stone are produced and there are 20 
storage bins each 10 by 16 by 25 feet. This gives 
a capacity for 4,000 tons with a live storage of 
5,000 tons. These bins are of concrete construction 
and have been built so that any three consecutive 
sizes can be mixed while loading cars. There are 
three gat2s under each bin. The center gate draws 
directly from the bin above while the gates on each 
side draw from the adjacent bins. 

The plant is built of concrete and steel construc- 
with Armco siding. The construction is substan- 
tial throughout and is evidence of the permanent 
business that is being built by the company. All 
moving machinery is carefully guarded, and ample 
room has been allowed around all units for easy and 
convenient repair work. A complete machine shop 
is maintained for making any repairs to machinery 
in use. The plant is an excellent example of effi- 


cient design and reflects the many years’ experience 
behind the company in the crushed stone buisness. 
It is a plant that the crushed stone industry as a 
whole could study with profit. 
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November Construction Record 


The total volume of construction contracts 
awarded in the 37 States east of the Rocky Moun- 
tains during November amounted to $466,393,400, 
according to F. W. Dodge Corporation. These 
states represent about 91 per cent of the total con- 
struction volume of the country. Last month’s rec- 
ord showed a drop of 17 per cent from the total 
for October of this year, but was only 4 per cent 
under the November 1926 record. Analysis of the 
November building record showed the following 
important classes of work: $214,962,700, or 46 per 
cent of all construction, for residential buildings; 
$76,089,000, or 16 per cent, for public works and 
utilities ; $52,890,700, or 11 per cent, for industrial 
projects; and $43,520,800, or 9 per cent, for com- 
mercial buildings. 

During the past eleven months there was $5,- 
825,691,300 worth of new building and engineering 
work started in the 37 states east of the Rocky 
Mountains, as compared with $5,843,518,900 for 
the corresponding period of last year, the decrease 
being less than one-half per cent. New work con- 
templated during November in these states amount- 
ed to $827,456,700, being an increase of 36 per cent 
over the amount reported in the preceding month 
and a gain of 31 per cent over the amount re- 
ported in November of last year. 


New York and Northern New Jersey 

Building and engineering contracts were award- 
ed last month in New York State and Northern 
New Jersey to the amount of $129,313,800. This 
figure was the second largest November contract 
total yet on record for this district. It was 10 per 
cent ahead of the amount reported in November 
of last year, but was 25 per cent under the October 
1927 record. The following were the most impor- 
tant classes of work included in last month’s con- 
struction record: $68,047,800, or 53 per cent of all 
construction, for residential buildings ; $21,634,500, 
or 17 per cent, for public works and utilities; $9,- 
742,300, or 8 per cent, for commercial buildings; 
and $8,852,300, or 7 per cent for industrial pro- 
jects. 

New construction started in this territory the 
first of this year amounting to $1,555,555,300, 
shows a gain of almost $7,000,000 over the total 
for the corresponding period of last year. Con- 
templated new work reported in New York State 
and Northern New Jersey in November reached 
a total of $140,295,300, being a loss of 25 per cent 
from the October 1927 record and a loss of 23 per 
cent from the November 1926 total. 


New England States 
The November volume of construction contracts 
let in the New England States, amounting to $43,- 
237,800 was the highest November contract total 
yet recorded in this territory. It was also the sec- 
ond largest monthly total on record for this year. A 
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single contract amounting to $6,000,000 in the edu- 
cational class helped to make last month’s total 
50 per cent ahead of the October 1927 record and 
18 per cent ahead of the November 1926 total. 

Analysis of the November building record 
showed the following items of note: $16,342,600, 
or 38 per cent of all construction, for residential 
buildings; $7,852,200, or 18 per cent, for educa- 
tional projects ; $7,174,500, or 17 per cent, for com- 
mercial buildings; and $5,447,600, or 13 per cent, 
for public works and utilities. 

During the past eleven months there was $381,- 
904,700 worth of new building and engineering 
work started in the New England States, which 
was a drop of 6 per cent from the amount started 
in the first eleven months of 1926. New work con- 
templated in this district in November amounted 
to $57,280,300, being a gain of 89 per cent over the 
amount reported in the preceding month and a 
gain of 46 per cent over the amount reported in 
November of last year. 


Middle Atlantic States 

The Middle Atlantic States (Eastern Pennsylva- 
nia, Southern New Jersey, Maryland, Delaware, 
District of Columbia and Virginia) had $48,021,- 
400 in contracts for new building and engineering 
work during November. This figure showed a drop 
of only $208,700 from the record of the preceding 
month, but was 28 per cent less than the total for 
November 1926. Last month’s construction rec- 
ord included the following items of importance; 
$26,895,500, or 56 per cent of all construction for 
residential buildings; $5,650,300, or 12 per cent, 
for public works and utilities; $4,752,300, or 10 
per cent, for commercial buildings; and $2,984,- 
600, or 6 per cent, for educational projects. 

New construction started in this district during 
the past eleven months has reached a total of $675,- 
575,500, being a gain of 5 per cent over the amount 
($642,969,100) started in the corresponding elev- 
en months of last year. Contemplated projects as 
reported in November in the Middle Atlantic States 
amounted to $142,177,000. Last month’s record 
more than doubled that of October 1927 and was 43 
per cent ahead of November 1926 figure. 


Pittsburgh District 

November contracts let on new construction 
work in the Pittsburgh District (Western Penn- 
sylvania, West Virginia, Ohio and Kentucky) 
amounted to $42,618,300. Last month’s record 
was 4 per cent ahead of the November 1926 total, 
but showed a loss of 24 per cent from the record 
for October of this year. Included in the Novem- 
ber building record were the following items of 
importance: $17,651,400, or 41 per cent of all con- 
struction, for residential buildings; $10,277,900, or 
24 per cent, for public works and utilities; $4,- 
132,500, or 10 per cent, for commercial buildings; 
and $3,036,100, or 7 per cent, for industrial pro- 
jects. 
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New building and engineering work started in 
this district in the first eleven months of this year 
has reached a total of $715,675,700, as compared 
with $696,869,200 for the first eleven months of 
last year, the increase being 3 per cent. Contem- 
plated new work reported in the Pittsburgh Dis- 
trict in November amounted to $137,938,500. This 
figure was 94 per cent ahead of the amount re- 
ported in October of this year and was more than 
triple the amount reported in November of last 
year. 


The Central West 


Construction started last month in the Central 
West (Illinois, Indiana, Iowa, Wisconsin, South- 
ern Michigan, Missouri, Kansas, Oklahoma and 
Nebraska) amounted to $121,953,400. This figure 
was 33 per cent under the October 1927 record 
and was 21 per cent below the amount reported in 
November of last year. Analysis of last month’s 
building record showed the following items of im- 
portance: $65,082,000, or 53 per cent of all con- 
struction, for residential buildings ; $13,732,400, or 
11 per cent, for public works and utilities ; $13,494,- 
500, or 11 per cent, for industrial projects; and 
$10,333,200, or 8 per cent, for commercial build- 
ings. 

During the past eleven months there was $1,- 
648,590,700 worth of contracts let on new build- 
ing and engineering work in this territory, being 
a gain of 7 per cent over the amount ($1,541,992,- 
300) reported in the corresponding eleven months 
of 1926. New work contemplated in November 
in the Central West amounted to $214,918,200, be- 
ing an increase of 23 per cent over the record for 
the preceding month and the record of November 
of last year. 


The Northwest 


Contracts let on new building and engineering 
work in Northwest (Minnesota, the Dakotas and 
Northern Michigan) in November amounted to $4,- 
976,700. This figure represents a loss of 30 per 
cent from October of this year as well as a loss 
of 6 per cent from November of last year. The 
following were the most important items included 
in last month’s construction record: $2,474,000, or 
50 per cent of all construction, for residential 
buildings; $1,695,300, or 34 per cent, for public 
works and utilities; $317,000, or 6 per cent, for 
industrial projects; and $296,300, or 6 per cent, 
for commercial buildings. 

The total volume of construction started in the 
Northwest in the first eleven months of this year 
amounted to $80,784,100, being a loss of 18 per 
cent from the total for the first eleven months of 
last year. Contemplated new work reported in this 
district during November has reached a total of 
$10,523,600. This figure shows a gain of 38 per 
cent over the amount reported in October 1927 and 
(Continued on page 120) 
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THE 1927 MODEL SLAG PLANT 


By H. W. Munday 


entirely a matter of personal opinion. A care- 
ful study has resulted in placing such dis- 

tinction on the new slag plant of the France Slag 
Company at South Chicago, Illinois. This plant 
has a capacity of 120 tons per hour and is a model 
plant for its type and capacity. The general de- 
sign was in charge of D. W. Yambert of the France 
Slag Company. Burrell Engineering and Construc- 
tion Company designed and built the reinforced 
concrete bins. The foundation work was done by 
the Great Lakes Dredge and Dock Company. War- 
den and Allen erected the steel work. 

The outstanding features of the plant can be list- 
ed as follows: 

(1) Steady flow of material through the entire 
plant. 

(2) Automatic removal of all iron by means of 
magnetic separators. 

(3) Automatic plug stopping of crusher motor 
in case of trouble. 

(4) All screens of the same size and type. 

(5) All chutes of steel are designed (not cut) 
to fit. 


GS cntvely a the 1927 model slag plant is not 


(6) Individual electric motor drive throughout. 

(7) Motors dust tight and ball bearing equip- 
ped. 

(8) Motor starting equipment totally enclosed 


and of the remotest control type. 

(9) Motor starters electrically interlocked for 
starting in consequence. 

(10) Oil and the dust tight speed reducers on 
all drives except for crusher which is a texrope 
drive. 

(11) Bins located over two tracks and so de- 
signed as to permit loading any size on either track. 

(12) Automatic removal of spalls and under- 
size during loading and automatic return to plant. 

(13) An arrangement for returning rejected 
material to the plant for rescreening. 

(14) Concrete and steel construction employed 
throughout. 

Molten slag is brought in ladle cars from the iron 
furnaces of the Federal Furnace Company and 
dumped from either of two high line tracks into 
cne of two parallel slag pits. These slag pits are 
each 900 feet long and 62 feet wide. Cool slag is 
dug out of one of the pits by a Model 91 Marion 
crawler traction steam shovel and loaded into rail- 
road hopper cars on the reclaiming track, while 
the hot slag is being poured into the other slag 
pit. The reclaiming track is practically level and 
runs parallel and between the two slag pits. This 
arrangement is shown in one of the illustrations 
The cars are hauled from the plant and dumped 
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Close-Up of Plant Showing Concrete Bins 


one at a time into a 50 ton capacity track hopper. 
The top of this hopper is equipped with a welded 
structural steel grating with 15 inch square open- 
ings. 

Any material remaining on top of the grate is 
too large to be handled by the plant equipment 
and is swung aside by means of a small stiff leg 
crane. The amount of such material at this par- 
ticular plant, however, is almost negligible. At the 
bottom of this track hopper is a Webster recipro- 
cating plate feeder of 200 tons per hour capacity 
which feeds and regulates the flow of material to a 
36 inch, 133 foot centers belt conveyor with a Good- 
year belt and Robins idlers. This belt is inclined 
at about 33 1-3 degrees and elevates the material 
to a point above the crusher. The head pulley of 
this conveyor is a 36 by 38 inch Dings magnetic 
separator for removing large pieces of iron before 
the material gets to the crusher. The iron clings to 
the pulley and travels round with it until the belt, 
as it is leaving the other side of the pulley, forces 
the iron away from the pulley and out of its mag- 
netic influence. The iron then drops through an 
iron chute into a small car provided for receiving 
this material and is later returned to the furnaces. 
The slag containing little or no iron is discharged 
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from the belt conveyor onto a bar grizzly with spac- 
ings of 4 inches. This grizzly partially removes 
the finer material which by-passes the crusher, 
while the coarser material falls into a large stone 
box and rolls into the crusher. The material by- 
passing the crusher and the material discharged 
from the crusher are both picked up by a 26 by 24 
inch Webster continuous pan conveyor, carrying 
128 buckets at a speed of 80 feet per minute on an 
incline of 55 degrees with centers of 121 feet, and 
elevated to the top of the screen house. The crush- 
er is a number 8 McCully gyratory and is driven 
by a 60 h.p. General Electric air cooled motor. 


The pan conveyor, with its material from the 
crusher and the by-pass from the crusher, dis- 
charges onto a short 48 inch belt conveyor, the head 
pulley of which has a 15 inch face by 24 inch diam- 
eter Dings magnetic separator. The purpose of 
this Dings pulley is to remove any small pieces of 
iron liberated from the slag by pressure. The 
iron which is removed, drops to a small iron bin. 

The short 48 inch belt conveyor discharges the 
slag to a 60 inch by 24 foot triple deck revolving 
_ screen which removes as much as possible of the 
3-16 to nothing material and cleans and sizes ma- 
terial from 214 to 41% inches and from 114 to 214 
inches. The material over 414 inches is discharged 
to a 24 inch, 55 foot centers return belt conveyor 
and is carried back and fed to the crusher. 


This primary screen has an outer jacket with 
4 inch openings, and a second jacket of 2 inch 
square mesh. The barrel of this primary screen 
has 214 inch openings except the last 4 foot sec- 
tion which has 414 inch openings. The two finish 
sizes and the material from 3-16 inches down go 
directly to bins. The material between 114 and 
3-16 inches goes to the floor below and is split 
fifty-fifty between two 60 inch by 24 foot triple- 
deck revolving screens. These screens again re- 
move as much as possible of any remaining 3-16 
inch to zero material and also prepare sizes from 
3/, to 114 inches, 14 to 34 and 3-16 to 1% inch, all 
of which go direct to the bins. The chutes for 
all sizes are arranged so that any desired mixture 
of sizes can be had. The gates between the bins 
are of the roll type operated by means of racket 
pinion and pocket sheave and chain. These two 
screens and the previous screen mentioned are all 
of the same type and size. 

The gates beneath the bins are of the roller type 
operated by means of rack and pinion and pocket 
sheave and hand chain. There are eight slag bins 
with a combined capacity of 16 carloads located 
over two tracks. All the bins except the dust bins 
and the iron bin have gates near the partition 
which divides the two rows of bins, so arranged 
that a gate of a bin of one of the rows and a gate 
of the adjacent bin of the opposite row will dis- 
charge into a common chute. This chute is pro- 
vided with a swing gate making it possible to di- 
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rect the material from either bin to a car on either 
track. In other words all sizes can be loaded to 
either track. In case of both truck and rail ship- 
ments this feature would be quite advantageous 
in that one track could be entirely for railway 
cars and the other track entirely for trucks, and 
it would be possible to load all sizes in either cars 
or in trucks. There are chutes leading from this 
common chute to the car, which chutes are pro- 
vided with gravity screens for removing spalls and 
undersize material. 


The spalls and undersize material are discharged 
onto a 24 inch belt conveyor running lengthwise 
of the rows of bins. This conveyor discharges onto 
another 24 inch belt conveyor running at right 
angles to the rows of bins and located in an under- 
ground pit. The last mentioned belt conveyor dis- 
charges into a small chain elevator which elevates 
the spalls and undersize material and discharges 
it into the 26 by 24 inch Webster continuous pan 
conveyor which in turn elevates it along with its 
regular load of slag from the crusher to the top 
of the screen house to be re-sized. 


There is a small track hopper and reciprocated 
plate feeder located just above this last mentioned 
belt conveyor, which returns rejected or dirty ma- 
terial to the screens for re-sizing. The material 
in this case goes from the plate feeder to the belt 
conveyor, to the small chain elevator, to the 26 
by 24 inch Webster Continuous pan conveyor, and 
through the screens. 

The site on which the plant has been built was 
pretty well under water, so concrete and reinforced 
concrete piles had to be driven as a foundation. 
Piles from 25 to 35 feet were sunk. This work 
was done by the Great Lakes Dredge and Dock 
Company. The Burrell Engineering and Construc- 
tion Company did an excellent piece of work in 
the design and erection of the concrete bins. The 
bin structure is 40 by 64 feet, and the bin depth 
20 feet. There are two rows of four bins each, all 
of the same size, and a corner of one has been used 
as a small iron bin for the iron removed by the 
magnetic separator. Slip form construction meth- 
ods were used. The forms were set in place on top 
of the foundations and bulkheaded for the first 
story columns. After the columns were poured, the 
bulkheads were removed and the bin walls were 
gradually poured as the slip forms were slowly ele- 
vated by means of jacks. This type of construc- 
tion results in a concrete that is truly monolithic 
from bottom to top, and it presents a much neater 
surface appearance than stationary form concrete. 
A slip form only four feet high facilitates better 
puddling and tamping and helps eliminate the 
separation of aggregate from the cement and sand, 
thus resulting in a stronger and a more uniform 
concrete from the bottom to the top. Slag aggre- 
gate was used, providing another contribution to- 
ward greater strength. 
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The remainder of the plant structure is of struc- 
tural steel and was fabricated and erected by Wor- 
den Allen Company. This company succeeded in 
completing a very satisfactory installation of mix- 
ing chutes leading from the revolving screens to 
the bins. The detailing of these chutes was evi- 
dently a most difficult task, and the individual who 
did the job deserves much credit. The steel design 
for the entire plant was handled by Mr. K. Weinell 
of the H. A. Brassert and Company. 

The siding and roofing and ventilators are of 
asbestos and asphalt protected metal furnished and 
installed by H. H. Robertson Company. This metal 
was selected because of its ability to withstand 
the corrosive gases and dilute acids to which it is 
subjected in the vicinity of blast furnaces, and be- 
cause it does not require painting from time to 
time, being practically maintenance free. The metal 
was delivered to the site cut to size and shape, thus 
resulting in a quick erection job. 

All belt conveyor machinery is of the anti-fric- 
tion bearing, Alemite oiled type and was furnished 
by Robins Conveying Belt Company. The trough- 
ing idlers are Timken taper roller bearing equipped 
while the return idlers run in Hyatt roller bearings. 
All idlers, both troughing and return, are made of 
cast iron in order to resist corrosion. Troughing 
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idlers for the 36 inch and the 48 inch belts are 
made up of five pulleys and for all other belts of 
three pulleys each. All head, tail, bend, and take 
up pulleys are rubber lagged in order to provide 
better friction and minimize slippage and wear. 


The two reciprocating plate feeders and the con- 
tinuous pan conveyor were furnished by the Web- 
ster Manufacturing Company. The plate feeders 
are provided with adjustable throw cranks for 
use in regulating the amount of feed. Plate feed- 
ers are slow moving apparatus and are one of the 
most satisfactory means of regulating flow of ma- 
terial. The pan conveyor is a continuous bucket 
elevator, 120 feet centers, with super capacity style 
buckets 26 inches wide by 24 inches pitch, mounted 
between two strands of steel bar bushed rolled 
chain, inclined at 55 degrees and running at a speed 
of 80 feet per minute. The rollers are fitted with 
Zerk oilers. The buckets are designed to fill well 
at steep inclinations, and are so designed and 
mounted that the gap between them does not in- 
crease or decrease in going around the sprockets, 
thus eliminating the chance for material to jam 
or spill as the buckets receive or discharge their 
load. 

The head shaft receives its power through a 
Cleveland worm gear speed reducer and a cut steel 
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spur gear reduction enclosed in an oil tight case. 
The driving motor is provided with a magnetic 
brake for preventing the overhauling of the loaded 
bucket elevator in case of power or motor failure. 

The two magnetic separator pulleys were made 
by Dings Magnetic Separator Company. The 36 
by 38 inch pulley is specially designed with extra 
strong and far reaching magnetic lines of force at 
the center of the face of the pulley and tapering 
off in intensity toward the edges of the face. The 
purpose of this is to get a good magnetic hold on 
all large pieces of iron which will naturally lie 
in the center of a troughing belt, and make certain 
of the removal of all such large pieces, thus pro- 
tecting the crusher from damage. The 24 by 50 
inch pulley is designed with even distribution of 
magnetic lines of force across its face, which is 
proper for this pulley since there are no large 
pieces of material passing over it. Both of the 
above pulleys are provided with dead sections at 
each end in order to prevent the jumping of pieces 
of iron around the edge of the pulley face. For 
each pulley there is an enclosed safety disconnect 
and discharge switch fitted with pilot light whick 
indicates whether or not the pulley is energized. 

The revolving screens are specially designed for 
rigidity and long wear and were built by ths 
France Foundry and Machine Company, a subsid- 
iary of the France Slag Company. The outer and 
inner jackets are made up of wire manufactured 
by the Buffalo Wire Works. The punched plate 
for the screen barrels was furnished by Johnson 
and Chapman. 

The crusher is a number 8 McCulley gyratory 
crusher and is driven through an Allis-Chalmers 
Texrope drive. 

All drives except the crusher are through Cleve- 
land worm gear speed reducers and flexible coup- 
linfs furnished by the Dingle Clark Company. 
Speed reducers were installed in order to minimize 
noise, wear, and the accumulation of grease and 
grime, and to save floor space. The worm gear 
reducers were chosen in order to save floor space, 
as the worm gear units permit the motor to be 
located closely along side of the machine it is driv- 
ing. The various worm gear units in the plant 
range in size from 5 to 60 h.p. 

The gears (or worm wheels) of these units are 
of special nickel bronze, being hobbed to insure 
better contact, and shrunk and keyed onto a cast 
iron center. The worms are of case hardened 
nickel steel, polished and ground all over. Both 
the worm and gear shafts, except the 60 h.p. unit, 
are mounted in anti friction ball or roller bear- 
ings. The worm shaft of the 60 h.p. unit runs in 
anti friction bearings, but the gear shaft runs in 
plain bearings. The reduction gears are enclosed 
in a rugged cast iron housing fitted with oil ways 
to deliver oil to all necessary points. 

The motors and controls were furnished by the 
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General Electric Company. Each machine in the 
plant is individually motor driven. All motors are 
230 volt direct current compound wound and ball 
bearing equipped. The 5 h.p. motors are of the 
totally enclosed, exterior fan coiled type, and all 
motors above 5 h.p. are of the enclosed pipe ven- 
tilated type. 

The pipe ventilated motors take their ventilat- 
ing air through Protectomotor air filters. The fil- 
ters are mounted direct on the motor frame and 
are fitted with metal canopies over the top and 
sides, the bottom being open so that the dust that 
is continually being shaken from the filter cloths 
by the vibration of the motor will immediately 
fall in the clear. The filters are fitted with a com- 
pressed air connection for cleaning the cloths, and 
cleaning will, of course, be done occasionally. The 
ventilating air is discharged into the room in a 
downward direction at the opposite end of the mo- 
tor from the intake. 

The elevator motors and the 36 inch belt con- 
veyor motor are equipped with magnetic brakes to 
prevent overhauling in case of power failure. It 
is felt by using ball bearing dust tight motors that 
there will be practically no serious motor troubles 
developing. The starting panels are of the remote 
control magnetic contactor type enclosed in steel 
cabinets. Low voltage protection and temperature 
overload relay protection are provided. Accelera- 
tion is by time limit rather than current limit 
which has been standard for many years. With 
time limit, the accelerating contractors will keep 
coming in one after another with definite time per- 
iods between, until the motor either starts or the 
overload relay trips out. This is very advantage- 
ous because when ready to start operating the 
plant, you want the motors to start regardless of 
current rush through the motor, provided that such 
current rush is not so great or of sufficient dura- 
tion to dangerously heat the motor windings, and 
this is guarded against by the overload relays. 
With the old current limit acceleration, if the mo- 
tor was heavily loaded at the start, the current 
flow in the first accelerating point might be too 
great to allow the second contractor to come in and 
still possibly not great enough to trip the overload 
relay, with the result that the starting resistance 
would probably melt and the motor would neither 
start nor be taken off the line. 

All motor starters are electrically interlocked in 
such manner that the various machines will start 
up in sequence in the opposite order to the flow of 
material through the plant. This insures that a 
machine will be started when the next machine be- 
gins feeding material to it. The interlocking is 
also arranged so that should a machine automati- 
cally shut down or be purposely shut down, all ma- 
chines carrying material to this machine will auto- 
matically shut down, thus avoiding the piling up of 
material on the shut down machine. 
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THE 1927 MODEL SILICA SAND PLANT 


as the hub of the silica sand industry. It 

also has the distinction of having located 
there what many agree to be the model 1927 silica 
sand plant. The chief reason for selecting the 
plant of the United States Silica Company at Otta- 
wa as the model 1927 plant of its type is its mod- 
ern oconomical layout. The drying house is prob- 
ably superior to any in the country. The company 
owns a 64 acre deposit two miles from the city of 
Ottawa of which about 5 acres are now being 
worked. The deposit is snake holed with Star 
drills to a horizontal depth of about 30 feet and 
broken out with 80 to 100 pound charges of 40 
percent gelatine dynamite. 

The breast of the silica sand rock face averages 
65 feet in height and is about 3,000 feet long. The 
sand is hydraulically washed down to a sump by a 
hose with 125 pounds water pressure where it is 
picked up by a heavy duty vacuum type pulsometer 
pump specially designed by the company’s engi- 
neers, and capable of pumping 150 tons of sand per 
hour and of handling up to 70 per cent solids. 


QC) = te! lilinois, is frequently referred to 


This pump takes up the sand and water at the 
sump and forces it through a 5 inch pipe a distance 
of 300 feet discharging on to a drak elevator on 
175 foot centers driven by a 75 h.p. General Elec- 
tric motor. This elevator delivers the product 
to a 6 to 12 mesh wire screen tacked on to a wood- 
en frame, through which the sand and water fall 
to the concrete wash bins. There are two of these 
bins with a capacity of 250 tons each. From these 
bins a vacuum type pulsometer pump delivers the 
sand and water through a five inch pipe for a dis- 
tance of 100 feet to one of four drain bins in the 
newly constructed dryer plant. These drain bins 
are of concrete construction 40 feet long by 35 feet 
wide by 17 feet deep. Each have a capacity of 1,000 
tons of damp sand. In the older plant there are 12 
smaller drain bins with a capacity of 175 tons each, 
giving the plant a total drain capacity of 6,000 
tons. 


The new drain bins are of novel construction 
and instead of having a filter bottom as is the usual 
arrangement are each equipped with nine draining 
pots which have movable cylinders containing fil- 














Preheated Air Used in These Dryers. 


Belt Conveyor at Right Receives the Silica Sand Through Hoppers As Shown 
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tering material and are protected by a screen, top 
and bottom. These filter pots are packed with 
filtering material, which, in this case, consists of 
gravel and cinders which are graded from fine to 
coarse. The drainage pots have been very satisfac- 
tory in their operation. They yield a clear water 
with no loss of sand and the capacity of the nine 
pots is such that it is difficult to maintain enough 
water to flush the sand uniformly into the bin. 
They can be easily renewed when necessary. 


The water from the drainage pots is collected 
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into a series of launders and taken directly to the 
plant waste. 

From the drain bins the sand is picked up by a 
two yard Williamson bucket attached to a 714 ton 
P. & H. overhead crane driven by four motors with 
a total of 125 h.p., two of the motors being for 
electric brake release, and this bucket unloads the 
sand into the dryers. Drying is accomplished both 
by steam and air, the dryers having a capacity of 
25 tons per hour each. Two dryers are now in 
operation and four additional dryers will be avail- 
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able when the plant is running at full capacity. 


The driers employ direct drying from steam- 
heated pipes in combination with preheated air 
with mechanical draft. The design of these driers 
was the result of much experimentation on the part 
of Mr. Foster and Mr. Witt, and the size and ar- 
rangement of the pipes, together with the novel 
construction of headers, arrangement for expan- 
sion, etc., were very carefully worked out and tried 
before the designs of the new plant were prepared. 


The use of preheated air is new in driers in this 
field. The air is heated by means of Aerofin heaters 
and is taken from the room space below the driers. 
It is drawn through the driers via angle-iron ducts, 
which are simply inverted angles supporting the 
pipes, the preheated air being in contact with the 
sand throughout the width of the drier, thus mak- 
ing it possible to eliminate the moisture immediate- 
ly after it has left the sand and carried it away 
without lowering the temperature below the dew 
point. 


The current of air through these ducts is such 
as not to disturb nor carry away the sand. Each 
duct is controlled by a hand-operated damper. Air 
supplied to each of the driers is also controlled by 
a damper which is operated by a chain from a con- 
venient point between the driers. 


From the dryers the sand is discharged through 
concrete hoppers by gravity on to a 24 inch con- 
veyor belt on 160 foot centers driven by a 10 h.p. 
Westinghouse motor which delivers the product to 
a Weller continuous bucket elevator on 65 foot cen- 
ters driven by a 15 h.p. Westinghouse motor which 
discharges on to a 24 inch belt conveyor on 65 foot 
centers driven by a 10 h.p. motor. This belt con- 
veys the sand to 26 Tyler whiptaps which makes 2 
separations producing three grades of sand, viz., 
the coarsest a sand blast sand, a medium grade for 
the glass industry and a 50 mesh banding sand for 
roofing, non-ferrous castings and blasting sand for 
matte finish. 

An unusual method of separating from glass 
sand all magnetic material, such as hematite, mag- 
netie, ilmenite, minute particles of iron abraded 
from the surfaces of crushers, screens or other iron 
machinery and even particles of iron attached to 
sand crystals, or entirely included in them, has been 
installed by the United States Silica Company. The 
process, which is used in the manufacture of sand 
of extremely low iron content necessary to meet the 
requirements of glass manufacturers where the 
color of the glass is of importance, has been devel- 
oped in order to submit large quantities of sand to 
the highest possible magnetic intensity and makes 
use of a large capacity magnetic pulley with the 
material passing directly over the bare face of the 
pulley instead of over a belt as is the usual practice. 

After the sand is submitted to intensive wash- 
ings which eliminate the alumina and other non- 
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magnetic materials contained in the sand stone it 
is then fed by gravity from a large hopper in a 
thin stream, directly onto the bare face of a 48 inch 
Dings magnetic pulley on which the maximum cur- 
rent is carried. The extremely high magnetic in- 
tensity causes all particles of magnetic materia] 
such as hematite, magnetite, iron of abrasion, etc., 
to adhere to the face of the pulley including even 
the crystals with iron attached or iron entirely in- 
cluded within themselves. 

In order to remove magnetic particles collected 
on the fact of the pulley a special control mechan- 
ism has been installed which demagnitizes the 
pulley for a few seconds approximately once every 
minute. At the same time a stiff brush extending 
the full width of the pulley is brought to bear 
against the pulley face on the back side. This 
brush, operating while the pulley is demagnetized 
for a second or two removes all magnetic particles 
which have been seized, the collected magnetic par- 
ticles falling into another chute. 

Immediately the face of the pulley has been 
brushed clean, the magnetizing current is again 
applied by the automatic control mechanism. The 
entire cycle is repeated approximately once a min- 
ute. 





Gerard Swope Comments on Business 

The following is a statement by Gerard Swope, 
president of the General Electric Company, review- 
ing business conditions for the past year and com- 
menting on the outlook for 1928: 

“The electrical manufacturing business for 1927 
has, on the whole, been satisfactory, and about the 
same in volume as the previous year. The use of 
electric current in homes and factories has in- 
creased 7 per cent over 1926, and with the excep- 
tion of 1921 has shown an increase each year 
since 1919 when the index was first prepared, and 
the consumption in 1927 was more than double 
what it was in 1919. This is becoming one of the 
best indices of general and industrial conditions in 
America. 

“The outlook for 1928, is on the whole, favor- 
able. Economic conditions are sound and the sat- 
isfaction of the demand of 120,000,000 people 
should provide ample business activities with the 
usual attendant improvement in the art. Earnings 
of labor have never been so high and with a con- 
tinuance of good business their earnings should 
continue and employment become steadier.” 





Put Out In Very Good Shape 
A. G. Seitz, Secretary of the Rock-Cut Stone 
Company, Syracuse, New York, writes: “We think 
the Pit and Quarry as now issued is a considerable 
improvement over the smaller size and has been 
put out in very good shape.” 
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THREE EXAMPLES OF 1927 DEVELOPMENT IN 
SAND AND GRAVEL PLANTS 


gravel industry during 1927. A very general 

activity in improving established plants also 
occurred. A single plant does not exist in the sand 
and gravel industry that reflects a typical picture 
of the 1927 sand and gravel plant. We have selected 
three plants which will better serve to illustrate 
the 1927 movement. Two of these are new plants, 
and the third is a splendid illustration of what was 
done by one company during 1927 to cut costs and 
improve plant efficiency. 


New Du Page Plant 

A splendid example of the moderate size model 
1927 sand and gravel plants is illustrated by the 
new plant of the Du Page Materials Company at 
Lisle, Illinois, with a capacity of 1,500 tons per 
day. The plant was designed as a strictly modern, 
electrically driven plant and was conceived and de- 
signed by Major T. Frank Quilty, a civil engineer, 
ably assisted by Richard Considine, general man- 
ager. 

The company has 80 acres under lease at the 
Lisle location, the present pit being about one acre 
in extent and largely under water as it is below 
the level of an adjacent creek. Overburden varies 
from one to ten feet, averaging about 2 feet. This 
is removed with an O. and S. clamshell caterpillar 
crane. The deposit, which varies from 30 to 40 


Me new plants appeared in the sand and 


feet in depth is excavated by means of a 34 yard 
Sauerman cableway excavator operated by a two 
speed electric hoist driven by a 60 h.p. motor 
through silent chain drive. The material is hoisted 
from the pit a distance of about 400 feet to a rein- 
forced concrete silo 12 feet in diameter by 40 feet 
in height where it passes through a grizzly made of 
60 lb. rails which rejects all the boulders over 9 
inches. From the hopper the material drops out 
through a manually operated gate to a 40 inch by 
4 feet Telsmith rotary scalping screen. The over- 
size rejected by the scalper drops into a number 5 
Gates crusher and the crushed material is returned 
to the scalping screen by a Telsmith number 5 belt 
elevator on 25 foot centers. The through material 
from the scalper is fed on to a 30 inch, 177 foot 
centers, Telsmith belt conveyor driven by 15 h.p. 
Allis-Chalmers motor. A novel feature of this con- 
veyor is that it is equipped with cleaning brushes 
at the bottom side of the upper pulley, preventing 
material from dripping down the under side of the 
belt, thus preventing a frequent source of belt de- 
teriorization and untidiness at the plant. 

The crusher, scalper and belt elevator are all 
driven from a 50 h.p. Allis-Chalmers motor. This 
is direct connected to the crusher, by shaft and belt 
to the elevator and by countershaft and chain drive 
to the scalping screen. The main conveyor dis- 
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View Looking Toward Du Page Plant from the Pit 
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charges the material into a washing box, the water 
which is introduced at this point being taken from 
the nearby creek by a six inch double suction Allis- 
Chalmers centrifugal pump direct connected to a 
60 h.p. motor feeding an eight inch water main 
which furnishes 1,400 gallons per minute. The ma- 
terial is washed through a long flume to a 40 inch 
by 15 feet Telsmith Ajax washing and sizing 
screen, gear driven by a 15 h.p. Allis-Chalmers 
motor, the three sizes of gravel being chuted di- 
rectly to their respective bins. 

This washer washes out the clay balls which 1s 
a cause of trouble at many plants. When these 
balls are formed sand and particles of rock are 
picked up, giving them an armorlike coating which 
is very difficult to break down. The Ajax washer 
employs the grinding action of the larger sizes of 
rock to overcome this trouble. The scrubber is 
divided into several compartments by retainer 
rings which pass the small rock but retard the prog- 
ress of the large aggregate. The sand, which tends 
to blanket this grinding action, is rapidly flushed 
out through perforations in the scrubber. Operat- 
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Arrow Plant at Columbus 

















View from Top of Du Page Plant Looking Toward Pit, Shown at Left Corner 
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ing on the ball mill principle, the large rocks pound 
and grind the troublesome clay balls to a paste 
which is easily and quickly washed out. 

The sand and water is taken through a flume into 
a number 6 Telsmith automatic sand settling tank 
which takes out the number 2 or torpedo size sand, 
the fines passing in the overflow to a number 7 
Telsmith automatic sand settling tank which re- 
moves the number 1 sand. The sized sand from 
each of these settling tanks is discharged into two 
Telsmith screw type sand rewashers and is then 
chuted into bins. 

There are five silos or live storage bins of rein- 
forced concrete, 16 feet in diameter by 34 feet high 
which load on either side to trucks by means of 16 
by 18 inch Telsmith quadrant type truck loading 
bin gates. Since these bin gates are about 10 feet 
up on the silos the live storage capacity is about 75 
cubic yards per bin. 


The Arrow Plant 

The Arrow Sand and Gravel Company’s plant at 
Furnace and Mound Streets, Columbus, Ohio, is a 
typical example of one type of sand and gravel 
plant completed during 1927. 

The company has about 125 acres of land adja- 
cent to the Scioto River and its deposit is both river 
bottomland and glacial in character. One of the 
most interesting features of the entire operation is 
the method used to excavate material from this de- 
posit. A Monigan crane type walking dragline is 
used to do this work. 











Close-up of Arrow Bins 




















Dragline in Use at Arrow Sand and Gravel Plant 
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Nature of Ward Deposit Can Be Seen Here 


The boom of the walker is equipped with a drag- 
line bucket which has been extended by a hood in 
the rear to give a capacity of 7 cubic yards. The 
excavated material is dumped into 50 ton standard 
railroad cars made by the Pressed Steel Car Com- 
pany, four bucket loads filling one of these cars to 
capacity. Trains of three cars are loaded at one 
time and hauled by a 35 ton Porter locomotive for 
a distance of three-quarters of a mile to a 150 ton 
capacity concrete receiving hopper. The gates of 
this concrete receiving hopper are operated by a 
Curtis air hoist to discharge the material into two 
6 ton steel skips. These skips operate on a skipway 
125 feet in length at angle of about 45 degrees to 
the top of the screening plant. The skips are 
hauled up the incline by a Thomas hoist driven by 
a 200 h. p. G. E. motor and are balanced so as to 
require a minimum utilization of power—that is, 
the skipway is double-tracked and as one empty 
skip goes down to the receiving hopper a loaded 
skip is being pulled up on the other track, as shown 
in the illustrations. 


At the top of the skipway the skips discharge 
into a steel hopper which feeds directly into two 
Galland Henning scalping screens each driven by a 
25 h. p. Allis-Chalmers motor through a Jones gear 
reduction unit of 900 to 15 ratio. These screens 
separate the material into four sizes, the sand 
being taken out by the outer jacket and chuted di- 
rectly to bins; the number 1 or 11,4 inch stone going 
to six Link Belt Dull sizing screens; the 214 
inch stone going to two number 6 Superior 
McCully gyratory crushers each driven by a 
60 h. p. 440 volt Allis-Chalmers motor, 
and the oversize (over 214 inches) going to 
two number 10 Superior McCully gyratory 
crushers, each driven by a 100 h. p. 440. volt 





Allis-Chalmers motor. All of these four crushers 
are directly in line with each other and discharge 
on to a 72 foot centers, 24 inch Goodyear belt con- 
veyor driven from the shaft at the foot of the 
bucket elevator which is driven by a 50 h. p Allis- 
Chalmers motor, which discharges into an 80 foot 
centers, 24 inch Jeffrey bucket elevator which car- 
ries the crushed stone to two Galland Henning 
screens. These two Galland Henning screens re- 
ceive no raw materials but only such stone as has 
gone through the crushers and are thus to be dis- 
tinguished from the two Galland Henning scalping 
screens, previously mentioned. The number 1 or 
114 inch gravel is here again separated, going to 
the six link belt sizing screens, each tandem of 3 
screens being shaft driven off a 15 h. p. motor. The 
oversize from these two Galland Henning screens 
goes to the two number 6 Superior McCully crush- 
ers. The six Dull screens (three in tandem) sep- 
arate the material into four sizes, viz., 114 inch, 
3/, inch, 14 inch and what is known as “concrete” 
sand, these sizes being directly chuted to eight 
concrete storage bins or silos. These concrete silos 
have an inside diameter of 20 feet and are 50 feet 
high. They have a storage capacity of approxi- 
mately 1,000 tons each, 30 per cent of which is dead 
capacity, however, due to the position of the bin 
gates. 


Facilities are at hand for loading gravel into cars 
or trucks and the chutes are so arranged that a 
mix of any three sizes can be obtained in any pro- 
portions by the regulating gates, as shown in the 
illustration. Washing is carried on with unusual 
thoroughness. It is started at the scalping screens 


and is carried on through the Link Belt screens. The 
water supply is taken from the Scioto River by 
means of two Weinman 8 inch centrifugal pumps, 
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Ward Barge Being Loaded. Note Tank Construction and Unloading Conveyor Shown at Left 


each driven by a 100h. p. Allis-Chalmers motor and 
these two pumps have a combined capacity of 3,600 
gallons per minute. 


The stored gravel can be taken from either side 
of the concrete silos for open storage. In this case 
it is chuted into 16 yard air-operated side dump 
cars which are hauled to the open storage, dumped, 
and rehandled for storage or railroad shipment by 
crane. Open storage capacities are 14,500 tons for 
the 34 inch gravel, 26,000 tons for the % inch 
gravel and 28,300 tons for sand. Part of this re- 
handling is now being done by trucking as is indi- 
cated in the illustration of the storage yard. 


An interesting sidelight on the efficient methods 
used to secure continuous production is reflected in 
the fact that there are at all times 3 cars loading, 
3 cars in transit from pit to plant, 3 cars being 
dumped at the track hopper and 3 carloads being 
dumped into the skip hopper. Another interesting 
feature is a Cyclone hoist and trolley which is in- 
stalled above the crushers and which can be used 
to handle material for repairs and replacements 
with great facility. 


The most unusual development among the estab- 
lished sand and gravel plants during the past year 
had to do with the Ward Sand and Gravel Com- 
pany in their operations at Oxford, Michigan. Not 
only is this plant the largest single sand and gravel 
unit in operation from a production standpoint, but 
it is also the most unusual. This plant expresses 
to our knowledge the best example in reducing 
production costs during the year. This plant can 
actually produce as much as 300 cars a day. 


The changes made during last winter and spring 
had to do with the method of loading and storing 


material between the dredge and the crushing, 
screening and storage plant. The manufacturing 
unit was practically doubled throughout. The 
excavating unit was enlarged so that stone up to 15 
inches in diameter can be handled without delay. 
Barges are used to give storage between the exca- 
vating and manufacturing units of the plant. Belt 
traveling screens that handle the maximum load at 
all times have been installed. The plant has been 
separated into three units, that is, the excavating 
unit, the loading and transportation unit and the 
manufacturing unit. 


During 1925 and 1926 the efforts of the manage- 
ment were directed towards increasing the plant 
capacity, which has been developed to 300 cars per 
day and which can be increased to 400 cars per day 
by speeding up present units and adding more 
screens. Attention has been focused on reducing 
costs during the past months. The plant is par- 
ticularly flexible. With three separate units, it is 
possible to produce from 60 to 300 cars per day 
with practically the same power and labor costs. 

The deposit, covering 600 acres, is on the edge of 
the village of Oxford. This little village has a 
population of 2,000. The deposit lies in strata of 
about two feet of small pebbles, then a few inches 
of sand and the next strata of small pebbles and a 
few inches of sand. Clay and debris of all kinds are 
noticeably absent. Considering the whole deposit, 
the sand probably runs about 50 per cent. Engi- 
neers estimate that operations, producing at the 
rate of 300 cars daily, can be continued for 70 years 
to advantage. The deposit averages 150 feet in 
depth, and all of this can be excavated and shipped 
from the present plant position. The present lake 
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Dredge Pipe Discharging into 


covers twelve acres of the property. Material is 
excavated at present to a depth of 35 feet below 
the surface and with the 40 feet above the water 
there is a total working face of 75 feet. The meth- 
ods being used by the company will operate effi- 
ciently at any desired depth. 


Two years ago, the hydraulic elevator principle 
with variations was applied in excavating. Many 
engineers criticised this principle as applied to the 
commercial production of sand and gravel. How- 
ever, the fact remains that for two years the Ward 
Sand and Gravel Company has successfully used 
the same method handling an average of 40 per 
cent solids. Abrasive wear has been confined en- 
tirely to comparatively small and inexpensive cast- 
ings, and this alone has effected economies of thou- 
sands of dollars per year. 

A 6 foot 15 inch suction pipe projects at an angle 
of 45 degrees from a U-shaped 15 inch pipe line. 
One end of the U-shaped pipe line is connected by 
pipe line with a specially designed dredge equipped 
with Allis-Chalmers clear water pumps. The other 
end of the U-shaped pipe discharges directly to 
barges. The entire U-shaped pipe with the 6 foot 
15 inch suction projection is submerged. The 
pumps on the dredge force clean water through the 
U-shaped pipe at a high velocity. As the water 
passes around the U in the pipe and over the open- 
ing of the suction pipe, sufficient vacuum is created 
to suck the material up through the pipe and into 
the U where the onrushing water carries it on and 
discharges it into barges. A six inch nozzle is placed 
just ahead of the suction nozzle which provides 
additional water and pressure to push the material 
along to its discharge. The short suction pipe has 





Hopper Barge at Ward Plant 


jet leads on the intake end. These are 3/, inche holes 
around the intake which are supplied with water 
under 150 pounds pressure. The eight jets of water 
break up the material in front of the suction pipe. 

The U-shaped pipe is submerged at all times. If 
the pipe is too near the surface, the material has a 
tendency to back up in the pipe. The lower the pipe 
is lowered, the greater the amount of material 
excavated. The suction intake is entirely buried 
in the gravel because more material is excavated 
when the intake is crowded. Stone up to 15 inches 
in diameter can be handled with the present pipe, 
but it is planned to increase the size so that stone 
up to 24 inches in diameter can be handled in the 
future. One of the illustrations shows the size of 
stones handled with ease by the dredge nozzle. The 
success of this plant with this principle is due 
largely to the jets of water around the intake end, 
the practice of burying the suction in the gravel 
and the pressure of the water above the submerged 
U-shaped pipe. This pipe is raised and lowered by 
means of a Thomas Electric hoist located on the 
dredge. This dredge houses the pumping units and 
the starting resistances for the large motors. 

A low pressure stream of water is directed 
against the bank above the water line. This stream 
of water loosens and carries the caved material to 
the suction pipe. The position of the U-shaped 
pipe and the dredge is controlled by deadmen on the 
shore. 


The excavated material is discharged directly to 
specially designed steel barges. There are three 
of these barges, each with a capacity of 650 tons. 
These barges consist of steel hoppers with steel 
tanks instead of scows. The material is discharged 
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into the steel hopper. The barge is then hauled to 
the shore plant. Underneath each hopper and be- 
tween the two center steel tanks a 36 inch Man- 
hattan belt conveyor receives the material through 
gates in the bottom of the hopper on shore for 
supplying the crushers. The barges are self clear- 
ing, everything being handled by gravity. The 
average distance of travel for the barges is now 
about 1,000 feet but it will eventually be about a 
mile and a half. This barge system is in fact a 
floating storage between the excavating and manu- 
facturing units. As the length of barge travel in- 
creases, the number of barges will be increased. 
The barge discharges to a hopper on the shore 
through which the material feeds to the main 
gravity screen, which is a 30 by 12 foot. The over- 
size material is screened out and delivered to a 
large size Cedar Rapids crusher. This crusher dis- 
charges to a 300 foot center Manhattan belt con- 
veyor that delivers the crushed material along with 
that passing the screen to the main plant. Two 
belt conveyor units are maintained as shown in the 
illustration. The crushing plant consists of seven 
Cedar Rapids crushers in all. This 30 inch Man- 
hattan tunnel belt conveyor regates and carries it 
up an incline to a loading bin over the tracks. Cars 
are loaded from this bin by gravity. The cars are 
spotted under the bins with the use of a two drum 
Thomas hoist as car puller. There are two loading 
bins over the railroad track. The incoming cars 
jolt the loaded cars down the track by gravity. The 
plant is located on a double track spur which ex- 
tends some distance beyond the plant. With con- 
tinuous loading a car, on the average, is loaded 
every two minutes. The trestles for the conveyor 
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belts and pipe lines are built of heavy timber. The 
tunnels are also lined with timber. The loading 
bins are built of heavy timber. 

The plant is electrically operated by power pur- 
chased from the Detroit Edison Company. Each 
unit is driven by individual Allis-Chalmers and 
General Electric motors. The plant is electrically 
cperated throughout. The large motors are 3 phase 
60 cycle 2,300 volt and some of the smaller motors 
are 220 volts. All are Allis-Chalmers and Generai 
Electric motors. There is a total of 2400 h.p. Falk 
speed reducers are used for reducing speeds wher- 
ever necessary. The output is consumed largely in 
the construction of roads, buildings and concrete 
bridges. A considerable portion of the output is 
also consumed by the railroads. 





Reads Every Article Carefully 


Michael G. Garber, of the Norris Sand Products 
Company, Norristown, Pennsylvania, comments on 
Pit and Quarry as follows: “I certainly think a 
great deal of your magazine and I read every arti- 
cle carefully in it and I have learned a lot pertain-' 
ing to my business.” 





Quite Remarkable 


W. K. Squier, Treasurer and Manager of the 
Paragon Plaster Company, Syracuse, New York, 
writes: “There is a very marked improvement in 
Pit and Quarry from the first issue we received; 
it is quite remarkable and we congratulate you on 
the progress you have made.” 





One of the Belt Traveling 








Screens at Ward Plant 
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WHAT IS THE TREND 
OF MINERAL AGGREGATE SPECIFICATIONS 


By R. W. Gamble, 
Superintendent, Street Construction, Milwaukee* 


advances have been made in the theory of 

the design of concrete mixtures. These 
changes are based on the analysis of a vast accu- 
mulation of experimental data and have been thor- 
oughly checked in actual field practice. The new 
method of design takes into consideration many of 
the factors that were recognized heretofore, but 
usually neglected for want of a workable method 
of handling them. Voidage, bulking and grading 
of mineral aggregates assume a new importance 
and must be added to the already long list of ag- 
gregate characteristics that must be considered by 
the aggregate producers. 


The development of mineral aggregate specifica- 
tions has closely paralleled the improvements in 
concrete construction practice. No more than fif- 
teen years ago concrete pavements were laid in this 
vicinity using the poorest grades of dirty bank-run 
gravel and other practices prevailed that would 
not be countenanced in the light of the present day 
knowledge of concrete. Early experiences soon in- 
dicated the desirabliity of separating the fine and 
coarse aggregates and recombining them in definite 
proportions in the manufacture of concrete. This 
led to the installation of screening plants at the 
pits and quarries. As the detrimental effect on 
concrete of the inclusion of clay and organic im- 
purities was recognized it was only an additional 
step to include washing where necessary in combi- 
nation with screening. Screening specifications 
have been amplified until it is now standard prac- 
tice to specify the percentage of material passing 
screens of three sizes for coarse. aggregate, and 
five or six sizes for fine aggregate, in other words 
the grading of each aggregate between its maxi- 
mum and minimum dimension is an essential fea- 
ture of the specification. 

The development of mineral aggregate specifi- 
cations has been predicated on the arbitrary mix 
concrete specification, that is, a specification pro- 
viding for the combination of definite amounts of 
cement, sand and coarse aggregate such as 1:2:4 
mix with the expectation that the resulting con- 
crete would develop a strength at least as great as 
the strength assumed in the design of the struc- 
ture. Most structural concrete work is designed 
assuming that the concrete has a crushing strength 
of 2,000 pounds per square inch; a 1:2:4 mix 
is usually specified. Good 1:2:4 concrete can 
be depended upon to have a strength of 2,500 
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pounds per square inch and it often exceeds 
that by 50 per cent, thus allowing a large 
factor of safety to compensate for strength varia- 
tion to the nonuniformity of manufacture in the 
field. It is economically wrong to require a con- 
tractor to supply 3,750 pound concrete where 2,000 
pound concrete is ample, but such is common under 
present day specifications. The study of the wide 
variation in the strength of our arbitrary mix 
concrete and the analysis of the various factors af- 
fecting it has led to the development of a specifica- 
tion in which the strength of the concrete required 
is specified rather than the proportion of materials 
to be used. 

This is not as radical a departure as it would 
appear on first consideration. Is not the purchaser 
primarily buying strength rather than mix, and if 
so, why not buy it in this form? It is being done 
and done very satisfactorily to all concerned. Con- 
tractors who have had experience with the so 
called “Water-cement ratio, guaranteed strength” 
specification bid it in preference when it is allowed 
as an alternate with the old arbitrary mix specifi- 
cation. The greatest application of this specifica- 
tion has been in the East, however, it is not new in 
this vicinity. The Portland Cement Association 
Building recently completed in Chicago was built 
under this type of specification by a nationally 
known contractor as was the double deck Wacker 
Drive and also the University of Minnesota stadi- 
um at Minneapolis. During the past season many 
important street intersections in Milwaukee were 
paved with high early strength concrete mixes de- 
signed by the water-cement ratio method which 
allowed the pavements to be opened to traffic in 
three or four days instead of closing them for the 
usual curing period of three weeks. In all such 
cases test specimens were taken from the concrete 
as mixed on the street and the specimens were 
broken before opening the street to traffic. 
Crushing strengths of 4,000 pounds per square 
inch in four days were not uncommon. 

It seems desirable at this point to briefly discuss 
the theory of the water-cement ratio method of de- 
signing concrete mixtures in order to show you the 
importance to the contractor and the engineer of 
the aggregate characteristics, that have taken on 
new importance with the advent of this method of 
design. 

“For given materials and conditions of manipu- 
lation, the strength of concrete is determined sole- 
ly by the ratio of the volume of mixing water to 
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the volume of cement so long as the mixture is 
plastic and workable.” 

This definition of the water-cement ratio law 
stresses the faét that the strength of concrete is 
predetermined by the amount of water used in the 
mixing process and entirely ignores the kind of 
aggregate used, however, it naturally assumes that 
it is composed of structurally sound and clean min- 
eral material. No mention is made of the grading 
because good concrete can be made with poorly 
graded materials, but it requires considerably more 
cement to secure a given strength with poorly 
graded materials than with well graded ones which 
naturally increases the cost. The variation in yield 
of concrete from the same volumes of aggregate of 
different grading is recognized in present specifica- 
tions as shown by the following extracts from the 
Milwaukee paving specifications: 

“The concrete shall be mixed in the approximate 
proportions of one sack of cement, two cubic feet 
of fine aggregate and four cubic feet of coarse ag- 
gregate—the minimum amount of cement used per 
cubic yard shall be 1.5 barrels.” 


This is actually a cement content specification 
rather than an arbitrary mix. In practice the mix 
is established so that the specified amount of 
cement is used whatever the mix may be. Under 
this specification the contractor buys his aggre- 
gates on a price basis only, in fact, he is penalized 
by the use of well graded material because its yield 
is so great the cement content falls below specifi- 
cation and the amount of aggregate must be re- 
duced thereby making each batch smaller. The 
contractor’s interest is therefore diametrically op- 
posite to that of the engineer who wants well 
graded aggregates because of the increased 
strength obtained by their use. 


The water-cement ratio specification eliminates 
this divergence of interest to a marked degree. In- 
stead of the owner deriving the entire benefit from 
the use of good aggregates, it is divided between 
the owner and the contractor. The specifications 
limit the contractor in the amount of water he may 
use, but only in a general way regarding the ag- 
gregates. He may use almost any mix he sees fit 
so long as the water-cement ratio is maintained, the 
specified strength is obtained and the concrete is 
plastic and workable. The aggregate having the 
lowest price per ton is not necessarily the cheapest 
when measured in terms of cubic yards of concrete 
produced, in fact it may easily be much more ex- 
pensive than higher priced material. 

In establishing the mix the contractor keeps in 
mind that increases in the amount of sand used aid 
the workability of the concrete, but lower the yield. 
Conversely an increase in the proportion of coarse 
aggregate increases the yield but produces a harsh 
unworkable mix when carried to excess. There is 
an economic limit to yield for as it becomes too 
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great because of the use of too large a proportion 
of coarse aggregate the mix becomes harsh and 
the labor cost of placing increases sufficiently to 
offset the saving caused by the greater yield. 


In addition to proportioning the aggregates so 
as to produce the greatest yield of concrete per 
volume of aggregate used, the contractor buys his 
aggregate on a yield basis. The yield of different 
aggregates can be easily determined and their rela- 
tive value computed. In order to appreciate the 
value of a high yield aggregate to the contractor 
let us see just what it means on a typical job. As- 
sume a five bag paver is producing three hundred 
batches per day. If a coarse aggregate having 45 
per cent voids is used about twenty-two cubic feet 
of concrete is produced per batch, or a total of 
1,466 square yards of six inch pavement per day. 
Now substitute a well graded coarse aggregate 
with, say 35 per cent voids, and the yield will in- 
crease to about twenty-four cubic feet per batch or 
1,600 square yards of pavement per day. This 
nine per cent increase in production with the same 
crew lowers the unit labor cost in direct propor- 
tion to the increase in yield. An efficient paving 
crew is organized to operate a paver at its maxi- 
mum rate of production, it is possible to pass only 
a certain number of batches through a mixer in a 
day’s time; therefore, production can not be in- 
creased except by an increase in yield. Any 
increase in production shortens the time necessary 
for the construction of a given piece of work and 
thereby reduces the cost of overhead, administra- 
tion and equipment charges, and releases the crew 
at an earlier date for additional work. These sav- 
ings outlined run into a large figure so that the 
contractor can well afford to pay a premium to the 
material producer who can furnish him carefully 
prepared, well graded aggregates. Probably the 
happiest feature of the water-cement ratio specifi- 
cation is the fact that the contractor is just as anx- 
ious to use good mineral aggregates as the engineer 
is anxious to have them incorporated in his work. 

For the benefit of the skeptic who may argue 
that this is visionary and too radical a change to 
come at once, the writer will agree that it has its 
drawbacks, however, the problems involved are of 
more concern to the engineer than to the contractor 
or material producer. If a definite strength con- 
crete is specified, some means of determining the 
strength of field samples of the concrete must be 
provided. We have recently installed a two hun- 
dred thousand pound universal testing machine 
in the City Paving Laboratory, for this purpose, at 
a considerbale expense. In addition to this we 
found it necessary to train a corps of men to handle 
this phase of the work. Before it can be put into 
effect our contractors and material producers will 
have to become familiar with its possibilities. It 
is a simple matter to control individual jobs under 
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the water-cement ratio specification when the 
source of material is constant as is the case on the 
Cedar-Biddle bridge now under construction. After 
the proper concrete mix is determined only occa- 
sional routine tests are necessary to control the 
work. Before this specification can be applied to 
the Milwaukee paving program we will have to de- 
velop a quick method of designing soncrete mix- 
tures and also of checking the work in progress, 
for it is not uncommon for us to have fifteen or 
twenty pavers in operation at the same time, and 
there are just as many sources of material. In 
addition to this contractors often purchase their 
materials from different producers as they move 
from one part of the city to another so there are 
many combinations of aggregates to be considered. 
I am not in a position at this time to say when the 
water-cement ratio specification will be applied to 
Milwaukee paving, but I do feel safe in predicting 
its ultimate adoption. 


Its adoption will probably be gradual, in fact, 
we are already incorporating many of its desirable 
features in our work under our present specifica- 
tions. It is only a question of a short time until 
proportioning of aggregates will be by weight in- 
stead of volume. The asphalt paving industry dis- 
carded volumetric measurements years ago, be- 
cause of their inaccuracy and the Iowa State High- 
way Commission has specified proportioning by 
weight for the past four or five years with satis- 
factory results. ‘Weight measurement of fine ag- 
gregate is more important than coarse aggregate 
because a variation in moisture content of coarse 
aggregate has practically no effect on its volume, 
but in the case of sand, an increase of one per cent 
my weight of moisture may cause it to swell so that 
its volume will increase fifteen or twenty per cent. 

The trend of mineral aggregate specifications in- 
dicates that the mineral aggregate producer must 
prepare to recombine his screened materials so as 
to produce the densest mixtures. He must use care 
in stock piling so as to avoid segregation in order 
that the grading of his product shall be uniform at 
all times and his batching must be by weight rather 
than volume. Little or no additional outlay for 
equipment is required in a modern plant to produce 
the best grades of aggregates, and ample returns 
should be realized for added effort expended in 
producing uniform well graded aggregates. 





Each Issue Valuable 


S. M. Hail, of Brewster, Ohio, writes: “I wish to 
compliment you with reference to the wonderful 
improvements in your most interesting publication 
(Pit and Quarry) which contains valuable informa- 
tion each succeeding issue. The pictures of various 
quarries and plants are splendid.” 
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a gain of 44 per cent over the amount reported in 
November 1926. 


Southeastern States 


Building and engineering contracts awarded in 
November in the Southeastern States (the Caro- 
linas, Georgia, Florida, Tennessee, Alabama, Missis- 
sippi, Arkansas and Louisiana) amounted to $53,- 
384,200. This figure showed increases of 15 per cent 
over October of this year and 2 per cent over No- 
vember of last year. Included in last month’s con- 
struction record were the following items of im- 
portance: $19,694,400, or 37 per cent of all con- 
struction, for industrial buildings; $10,815,000, or 
20 per cent, for residential buildings; $10,278,000, 
or 19 per cent, for public works and utilities; and 
$5,461,500, or 10 per cent, for commercial build- 
ings. 

New construction started in this district since 
the first of this year has reached a total of $561,- 
696,700, being a loss of 19 per cent from the 
amount started in the corresponding period of 
1926. Contemplated new work reported in the 
Southeastern States in November amounted to $62,- 
406,500. This figure was 30 per cent ahead of the 
amount reported in the preceding month. How- 
ever, there was a drop of 11 per cent from the 
amount reported in November of last year. 


Texas 

The State of Texas had $22,887,800, in contracts 
for new building and engineering work last month. 
The above figure showed an increase of 68 per cent 
over the amount reported in October 1927 and was 
72 per cent ahead of the total for November of 
last year. Analysis of last month’s construction 
record showed the following items of importance: 
$7,654,400, or 33 per cent of all construction, for 
residential buildings; $7,373,000, or 32 per cent, 
for public works and utilities ; $3,687,900, or 16 per 
cent for industrial plants ; $1,628,200, or 7 per cent 
for commercial buildings; and $1,099,000, or 5 per 
cent, for educational projects. 

The cumulative total (January 1 to December 1) 
for Texas amounted to $205,908,600, being a drop 
of only 4 per cent from the total for the corre- 
sponding period of last year. New work contem- 
plated in this state during November reached a 
total of $61,916,800. Last month’s record was 
more than double the amount reported in October 
of this year and more than three times the amount 
reported in November of last year. 





Improvements Very Apparent 
H. R. Stafford, of the Tavern Rock Sand Com- 
pany, Alton, Illinois, writes: “The improvement in 
Pit and Quarry is very apparent in that the illus- 
trated advertisements, improved type and articles 
dealing with plant operations, are much more in- 
teresting than before.” 
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A COMPOSITE OF 1927 CEMENT PLANTS 


EVERAL new cement plants were built during proximately 400 acres of limestone covered by an 
S 1927 and extensive improvements were made overburden of from one to three feet in depth. 
generally in the established plants throughout The rock is now being loaded into standard 50 
the industry. All the new 1927 plants are excel- ton gondola railroad cars by a Marion 61 steam 
lent examples of modern practice. We have se- shovel with 214 yard dipper on caterpillar traction 
lected five for discussion here to present as nearly operating on a bench 40 feet below the surface. 
as possible a composite picture of 1927 practice A Marion 32 steam shovel is working behind it 
and trends. to cut out a bench 40 feet below the surface. The 
, gondolas are made up into trains of from twenty 
New Florida Plant to thirty cars daily and are hauled by a 75 ton 
With the firing of its first kiln on September steam locomotive for a distance of about 4 miles to 
5, the huge new $5,000,000 plant of the Florida the main line of the Tampa Northern Railway 
Portland Cement Company began operations which (subsidiary of the Seaboard Air Line) where they 
will have a far reaching effect on the building and are picked up and hauled the 50 miles to the com- 
highway program of the South. The plant has an pany’s Tampa plant. 
initial capacity of 1,500,000 barrels per year. In The clay deposits are also located at Brooksville. 
the efficiency of its layout, in the modern type of The clay is excavated and loaded by a Northwest 
machinery employed, in the standardization of its gas dragline directly into standard 50 ton gondola 
engineering and construction features this new cars. About six cars a day are thus made up and 
plant of the Florida Portland Cement Company is at Brooksville the train of both rock and clay cars 
unique. Besides being one of the largest cement is assembled so that the daily train consists of 26 
plants in the country, this new plant has many fea- to 36 cars. Upon arrival at Tampa, the train is 
tures of original design not to be found in any _ switched on to the Florida Portland Cement Com- 
other cement plant in existence. The Cowham en- pany’s private switch track and the cars backed 
gineering Company designed and built the plant into a Wellman-Seaver-Morgan car dump, as shown 
and will act as operating managers. The raw ma- in the illustrations. This car dump is a unique 
terial deposits are located at Brooksville, about 50 piece of machinery. It rolls up a 30 degree incline 
miles north of Tampa. The deposit consists of ap- and dumps the cars into a concrete pit of 30 carload 





























View of Florida Plant Showing Machine Shop in the Foreground. Slurry Tanks and Boiler House in Background, 
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capacity. This car dump is operated by a 125 h.p. 
General Electric motor of the direct current type, 
through reduction gears and a system of counter- 
weights and cables so that the actual work of the 
motor is merely that of overcoming friction and 
furnishing the initial momentum. 

A 20 ton Whiting crane of 50 foot span and op- 
erated by four General Electric motors, two of 175 
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through chutes directly into storage bins and sizes 
the rock one inch and over to a Dixie hammermil] 
with a revolving breaker plate which thus serves 
as a secondary crusher. The primary roll crusher 
is driven by a 200 h.p. Allis-Chalmers slip ring 
a.c. motor; the rotary screen by a 25 h.p. Allis- 
Chalmers squirrel cage a.c. motor and the ham- 
mermill by a 250 h.p. Allis-Chalmers slip ring 
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Flow Diagram of New Plant of Florida Portland Cement Company, Tampa, Fla. 


h.p. one of 20 h.p. and one of 30 h.p., carrying a 
4 cubic yard Hayward orange peel bucket picks 
the rock up from the concrete pit and dumps it into 
a steel hopper from which it falls to a 36 by 60 
inch Fairmont roll crusher. From the roll crusher 
the rock drops to an Allis-Chalmers 72 inch by 16 
foot rotary screen which delivers the fine material 


motor. All motors of 50 h.p. and over throughout 
the plant are operated on 2200 volts a.c. while the 
motors of less than 50 h.p. are operated on 440 
volts a.c. 

The material from the secondary crusher goes 
to storage and is distributed by two 614 ton 
Whiting cranes, each of which is operated by four 
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General Electric motors, three being of 50 h.p. and 
one of 15 h.p. On two days of each week clay is 
taken through the car dump to the concrete pit and 
hoisted by a 4 yard orange peel bucket to a hopper 
which spouts directly into storage. The clays, 
earried from storage by two 614 ton Whiting 
cranes, equipped with 214 yard Hayward clamshell 
buckets, to an Allis-Chalmers 26 foot wash mill. 
This wash mill is driven by a 75 h.p. slip ring a.c. 
motor through an Allis-Chalmers texrope drive, 
this being the only wash mill equipped with this 
drive in the United States. 

The slurry from the wash mill goes into a con- 
erete storage tank 30 feet in diameter and 12 feet 
in height. From the slurry tank it is pumped by 
means of a 4 inch Wilfley pump, equipped with a 
30 h.p. direct connected, squirrel cage motor, to an 
Allis-Chalmers 8 by 7 by 26 foot, two compartment 
compeb mill. There are three compeb mills, each 
driven by a 550 h.p. synchronous motor through a 
Cutler Hammer magnetic clutch. 

The rock in storage is distributed by crane to 
hoppers over the compeb mills and is fed to these 
mills by Stephens-Adamson apron feeders equipped 
with 3 h.p. squirrel cage motors. At the feed end 
of the mill water and clay slurry is introduced 
with the rock. From the compeb mills the slurry 
drops to a concrete sump agitated by a Weller 
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ribbon screw conveyor driven by a 15 h.p. squirrel] 
cage motor and delivered to two 4 inch Wilfiey 
centrifugal pumps, each driven by a 30 h.p. 
motor. These pumps deliver the slurry to eight 
slurry correcting and storage tanks. These tanks 
are 30 feet in diameter and 25 feet high and 
both air and mechanical agitation is used. Two 
of these tanks are reserved by the chemists for se- 
curing the proper mix. The properly mixed slurry 
is pumped by 4 inch Wilfley pumps, driven by 30 
h.p. motors to the kiln feed tanks where it is fed 
into the kilns by Allis-Chalmers feeders of the 
Ferris Wheel type, driven by 3 h.p. squirrel cage 
motors. 

The kilns, of which there are three, are 11 feet 
in diameter and 175 feet long, inclined 1% inch per 
foot, driven by 75 h.p., variable speed, slip ring 
motors, direct connected through Allis-Chalmers 
improved drives. The fuel used for burning the ma- 
terial in the kiln is powdered coal. It is fed into 
the kilns by a double-screw feeder, driven by a 
3 h.p. motor and of a special design worked out 
by engineers of the Cowham Engineering Com- 
pany to prevent flooding. The feeders drop the 
pulverized coal into a 12 inch pipe and it is then 
forced into the kiln by American Blower Company 
7,500 cubic foot capacity blowers, driven by 30 h.p. 
1800 r.p.m. squirrel cage motors. At a heat of 2,- 
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700 degrees F. to 3,000 degrees F. the clinker is 
formed and drops to a 9 foot diameter by 70 feet 
long Allis-Chalmers cooler, driven by a 40 h.p. slip 
ring motor and is delivered directly by the cooler 
to the main storage building, which is 800 feet long 
and 82 feet 814 inches wide. The cooled clinker 
is taken to bins over the grinding mills or to stor- 
age by the 614 ton Whiting cranes. The clinker is 
ground by means of four Allis-Chalmers 8726 com- 
peb mills, being fed to the mills by Stephens-Adam- 
son apron feeders. 

From the compeb mill a 16 inch Weller gathering 
screw picks up the finished product and carries it 
to one of two Fuller-Kinyon pumps, driven by 100 
h.p. squirrel cage motors. These pumps deliver the 
product to the cement storage silos, of which there 
are 18 circular bins 20 feet in diameter and 85 
feet in height and 10 irregular shaped bins. The 
total storage capacity of these bins is 141,000 
barrels. Three tunnels under the silos draw off 
the stored cement and deliver it to a Weller cross 
conveyor driven by a 10 h.p. motor and thence to a 
Weller elevator, driven by a 20 h.p. motor, which 
delivers the material through a screen to the packer 
bins. Under these bins are two Bates four tube 
packing machines, driven by 25 h.p. squirrel cage 
motors. The packing machines deliver to a 16 foot 
centers Weller belt driven by a 5 h.p. squirrel cage 
motor, which carries the cement in bags directly to 
the railroad cars on tracks on either side of the silo 
storage structure. Wherever possible all drives 
throughout the plant are direct connected through 
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Jones spur gear reduction units. The air com- 
pressors and the washmill are operated by Allis- 
Chalmers texrope drive and except for the Fair- 
mont roll crushers and the Ferris wheel slurry 
feeders there are no belted drives in the entire 
plant, which plan gives the greatest possible factor 
of plant safety. 

Another unique feature of the plant is the coal 
mills, being one of a very few in the country op- 
erated without a coal dryer. The equipment of 
this mill consists of three Raymond five-roller mills, 
driven by 75 h.p. squirrel cage motors. A fan on 
the discharge side of these mills, driven by a 40 
h.p. squirrel cage motor, draws hot air through the 
mill from a hood placed over the burning end of 
the kilns. This air is maintained at a temperature 
of 360 degrees F. and is adequate to drive off 
enough moisture to permit efficient grinding in the 
mills. The pulverized product is delivered, through 
the cyclones which are a part of the Raymond Mill 
installation, directly into a Weller Mfg. Co. coal 
feed screw over the three coal feed bins which sup- 
ply the kilns. The cyclones are driven by a 40 h.p. 
squirrel cage motor and the feed screw by a 25 h.p. 
squirrel cage motor. 

The buildings at the plant include a storage 82 
feet, 814 inches wide by 800 feet long, which is 
divided into a clay storage 82 feet, 814 inches by 
100 feet, a rock storage 82 feet, 814 inches by 250 
feet, a gypsum storage 30 feet by 50 feet, a clinker 
storage 82 feet, 814 inches by 300 feet and a coal 
storage 82 feet, 814 inches by 150 feet. The Dorr 
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The Attactive and Conveniently Arranged Office and Laboratory 
Building at Lawrence Plant 

thickener is 60 feet in diameter by 5 feet 5 inches 

deep. 

The plant in its entirety is well balanced to in- 
sure facilities for two ocean-going freighters will 
age facilities for two ocean-going freighters will 
provide for unloading of raw materials or fuel and 
loading of the finished product simultaneously. 


New Lawrence Plant 


While the new cement plant of the Lawrence 
Portland Cement Company at Thomaston, Maine is 
not expected to produce cement until next Febru- 
ary, it is really a 1927 cement plant development. 
The plant is the first cement plant for New Eng- 
land and is a model manufacturing unit. The plant 
was designed by the Burrell Engineering and Con- 
struction Company of Chicago, who are supervising 
its construction. The work of construction is be- 
ing done by the Lawrence Company’s own organ- 
ization under the personal supervision of their 
Third Vice-President, Mr. Charles A. Porter, who 
is making his headquarters at Thomaston. Mr. 
C. H. Sonntag, consulting engineer, who has been 


‘hammer mill. 
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associated with the Lawrence Portland Cement 
Company since the first of the year, has been trans- 
ferred from Siegfried to Thomaston. 

The concrete work which has been carried on 
night and day and which furnishes an excellent ex- 
ample of the efficiency of the slip form method of 
pouring concrete, was entirely completed early in 
November and the steel work began immediately. 
The property was purchased February 15, 1927, 
from the New England Portland Cement and Lime 
Company. Large deposits of limestone and clay 
are included as well as a very modern lime plant 
consisting of Schaeffer kilns. At the time of the 
purchase there had not been even a beginning made 
in the construction of a cement plant, and ground 
for the present mill was not broken until about 
the middle of May, 1927. 

The crusher house is located near the edge of the 
quarry. A 30 degree two track incline will extend 
from the bottom of the quarry to the top of this 
building, on which 12 ton Easton Phoenix type cars 
will operate in balance. These will be dumped by 
electric hoists into a 42 inch Allis-Chalmers gyra- 
tory crusher, the stone is to be carried by a Link 
Belt pan conveyor to a number 8 Williams Jumbo 
A 30 inch Link Belt belt conveyor 
inclined at an angle of about 19 degrees, will then 
carry the limestone to the top of the building en- 
closing the large general storage space for raw 
limestone, gypsum and clinker. The reason for the 
large storage facilities is that there are about three 
months in winter when quarrying is difficult and 
uncertain, when the incoming supply of gypsum is 
likely to be interfered with and about four months 
when there will be little shipping of finished prod- 
uct. 


This storage space is very cleverly conceived. It 

















Artist’s Conception of the Complete Operation of the Lawrence Portland Cement Company at Thomaston, Maine 
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is about 400 feet long and 100 feet wide, enclosed 
on the sides by cellular concrete walls. This area 
is spanned by a Harnishfeger traveling crane 
equipped with 3 yard clam shell bucket. Half of 
the space is for raw stone. At the top of the en- 
closing wall on the side toward the crusher house, 
a belt conveyor, fed by the inclined conveyor from 
the hammer mill, is arranged to discharge by 
means of a tripper through windows into the stor- 
age space below. The space for gypsum is in the 
center and that for clinker at the opposite end 
from the raw stone. This arrangement is shown 
in the diagram. 

The four compeb mills are to be located on the 
outside of the wall away from the crusher house. 
They will be fed from hoppers holding an eight 
hours’ supply and filled by the traveling crane op- 
erating over the storage space. The mills are 8 
feet in diameter at the ball end, 7 feet in diameter 
at the tube end, and 40 feet long over all. Two 
mills are provided for grinding the raw material 
and two for grinding clinker, with space for as 
many more. Each mill is driven by a direct con- 
nected 800 h.p. Allis-Chalmers Hy Tork motor. 
This is a brand new type of motor and very few are 
as yet in service. They operate as slip-ring induc- 
tion motors when starting and after coming up to 
speed they run as synchronous. motors. As these 
machines run practically all the time a plant power 
factor of at least 93 per cent is to be expected. 
These motors will be in a separate room from the 
mills without even a door between so that dust may 
be effectively excluded. Two Sullivan air com- 
pressors will also be located in this room as well as 
a 400 h.p. Diesel engine to keep essential parts of 
the plant running in case of failure of the public 
utility service, the main switchboard and duplicate 
motor-generator sets for supplying direct current 
for certain motors and other apparatus. 


The second component of the mix will be the clay 
that must be removed as stripping from over the 
limestone, though an extensive deposit of marine 
clay over 100 feet deep is also available. It will be 
loaded by electric shovel in side dump cars that 
will discharge into a clay storage building 175 feet 
long, 60 feet wide and 50 feet high, built with 
cellular walls like the main storage. It will be 
Spanned by a 60 foot Harnischfeger traveling 
crane. This storage will hold enough clay to run 
the mill four months, as the winter is so severe 
that it is thought best not to attempt to dig clay 
during that time. 

The clay will be broken up and small stones sepa- 
rated from it by American Clay Machinery Com- 
Pany’s equipment and will then pass to an Allis- 
Chalmers 26 foot wash mill, where it will be mixed 
with water into a thick mud called slurry. It will 
then be pumped to a 30 foot circular storage basin 
located in the grinding room. The clay storage will 
be fed into the compeb mills with the limestone, 
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Partial View of Interior of Machine Shop at Lawrence Plant 


the rate of feed being capable of minute variation, 
and under control of the plant chemist. 


This being a wet process plant, water is also fed 
to the raw compeb mills and the product is a slurry 
which is pumped into any one of twelve connecting 
tanks fitted with agitators. Here the composition 
may be corrected by the chemist by the addition 
of clay or limestone slurry, or by mixing two or 
more tanks. Corrected slurry passes to a large 
storage basin in the kiln room, from which it is fed 
to the kilns by means of pumps and Ferris wheel 
feeders. 


Two Allis-Chalmers rotary kilns are provided. 
Each is 11 feet in diameter and 200 feet long and 
each has a stack 235 feet high, 11 feet inside diam- 
eter and lined from top to bottom with fire brick. 
The slurry enters at the stack end, passes down to 
the other end and discharges into rotary coolers, 10 
feet in diameter and 90 feet long, located under the 
kilns. An underground drag chain conveyor car- 
ries the clinker to an elevator which discharges 
into the main storage, where it is distributed by 
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New West Penn Plant 


the same 100 foot crane that handles limestone and 
gypsum. 

Gypsum is received by barge at the dock three 
miles away and is unloaded and taken to the plant 
in the same way as that by which coal is handled. 
It passes through a Pennsylvania hammer pulver- 
izer and is elevated to the section of the main stor- 
age reserved for it. Clinker and gypsum are de- 
posited by the storage crane into separate hoppers 
under which are Schaeffer poidometers which act 
as proportioning scales as well as giving a produc- 
tion record. They discharge into a single elevator, 
which feeds a drag chain conveyor over the feed 
bins of the two compeb mills in the clinker grinding 
department. 


After grinding it is carried to the stock silos 
by a Fuller Kinyon pumping system. Screw con- 
veyors carry the finished cement to the bagging 
house which will be equipped with 4 Bates valve 
bag packers. The equipment is designed for an 
output of 3,000 barrels per day and provision has 
been made for doubling this. From the foregoing 
it will be seen that the cement making operations 
have been reduced to the greatest simplicity and 
that the complete system of mechanical handling 
should insure economical production. All parts of 
the plant, including the kilns, will be under cover. 

There are several other buildings. One of three 
story houses a very complete machine shop, sup- 
plies house and oil storage, the latter equipped with 





Bowser oil pumps and tanks. The first aid room is 
also located in this building. The mill garage is 
adjacent. A very attractive concrete office and lab- 
oratory building, shown in one of the illustrations, 
has just been finished and occupied and this also 
has a garage close to it. 


In the railroad layout of the plant a spur has 
been brought in from the Rockland Branch of the 
Maine Central Railroad, branches from this 
going to all parts of the plant and a 20 ton Ply- 
mouth gasoline locomotive has been provided for 
shifting freight cars. Coal is delivered by boat 
to the dock at Rockland about three miles away. 
There are two Brown hoist 25 ton gasoline cranes 
available which unload the coal from the boats 
and place it in cars and also unload the cars at the 
plant. Large storage space for stocking coal for 
winter use has been provided. 

While the work of building the cement plant it- 
self is underway the quarry is being developed so 
that it can be made to produce stone in the volume 
necessary to keep the cement plant going. As 
will be seen from the layout plan there are now 
two quarries. One is being worked for the exist- 
ing lime plant but the other has been abandoned for 
25 or 30 years. The surface around this is now 
being stripped with a Thew gasoline shovel so as 
to enlarge it and it will be connected with the ac- 
tive quarry. 
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General Layout of the Plant of the Dewey Portland Cement Co., Buffalo, Iowa 


New Dewey Plant 


With twenty years of operating experience back 
of the Dewey organization it is perhaps natural 
that this company’s new plant at Buffalo, Iowa, 
near Davenport, should represent the best that 
modern engineering affords, for many of the prac- 
tices now common in the cement industry were 
first instituted by this company at their Dewey, 
Oklahoma, plant. The new Davenport plant, from 
which cement was first produced on June 18 of this 
year, was carefully planned, designed and built and 
the result shows in the quality of the output pro- 
duced. The plant was designed by the J. C. 
Buckbee Company. 


Every building is of concrete and steel construc- 
tion. Each piece of mill machinery has an indi- 
vidual motor to operate it, all belts, pulleys and 
shafting being eliminated. The waste heat power 
plant generates 5,000 h.p. and while two kilns only 
are now being operated, buildings are designed and 
machinery foundations are in place for increasing 
the capacity of the plant 50 per cent by the in- 
stallation of a third kiln. At present the plant has 
a capacity for producing 4,400,000 sacks of cement 
per year. 


The company owns about 240 acres of land at 


the Buffalo site and has opened up a cut about 3 
acres in extent and about 34 feet down. 























Partial View of Wall on Side of Ground Limestone Storage Building to Which the Stone is Delivered Through the Windows From 
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In blasting out the rock, holes are drilled with 
two number 2 Keystone drills to a depth of 40 feet, 
spaced 10 feet apart and 20 feet back from the 
quarry face. Trojan non-freeze black powder is 
used for blasting, the amount now being used vary- 
ing according to the conditions encountered. The 
rock is picked up from the quarry floor by a Num- 
ber 100 B Bucyrus electric shovel equipped with 
a three yard Bucyrus manganese tipped dipper 
bucket which loads into an 8 yard side discharge 
Phoenix type quarry dump car built by the Eastern 
Car and Construction Company. The company has 
ten of these cars but at the present time is using 
only one. These cars are hauled 450 feet up an in- 
cline by a Worthington hoist driven by a 200 h.p. 
Fairbanks Morse 2300 volt slip ring induction mo- 
tor to a tipple designed by the J. C. Buckbee Com- 
pany operated from the same motor. 

This tipple is simply a platform revolving 
through an arc sufficient to unload the quarry cars 
into the primary crusher, the end frames carrying 
the bed and side frames upon which the car rests. 
This tipple dumps a fully loaded quarry car and 
returns to its original position in about 10 seconds. 
It is counterweighted in such a manner as to help 
the momentum of the hoist in overcoming the 
starting load. 


Power for the entire plant is generated by two 
Edgemoor 900 h.p. waste heat boilers and one Edge- 
moor coal fired auxiliary boiler. These boilers op- 
erate two Allis-Chalmers 2500 K.W. condensing 
turbines and one auxiliary Allis-Chalmers 200 K.W. 
non-condensing turbine as well as two Allis-Chal- 
mers 60 K.W. exciters for exciting the 500 h.p. syn- 
chronous motors for the compeb mills. Power is 
generated at 2300 volts a.c. and traneformed by 
means of a rotary converted to 440 volts d.c. Water 
for cooling is drawn from the Mississippi River 
which eliminates the expense of a cooling pond. 
It is made suitable for use in the boilers by an 
evaporation-condensing system, designed by Gris- 
com Russell of New York. There are two Elliot- 
Erhart condensers fed by two De Laval centrifugal 
pumps each driven by a 60 h.p. Fairbanks-Morse 
squirrel cage induction motor. 


The rock from the tipple is dumped into an Allis- 
Chalmers, Superior McCully gyratory crusher 42 
inches between breaker plates driven by a 200 h.p. 
slip ring motor and having a capacity of 200 tons 
per hour. This crusher discharges into a concrete 
surge box feeding a 48 inch Webster pan conveyor 
on 48 foot centers driven by a 25 h.p. slip ring mo- 


tor which takes the crushed rock to a 50 by 52 inch, 


Gruendler hammermill of 200 tons per hour capac- 
ity driven by a 200 h.p. 2300 volt, 3 phase, 60 cycle, 
variable speed, slip ring, induction motor and this 
hammermill discharges on to a 30 inch 6 ply U.S. 
Rubber belt on 110 foot centers driven by a 40 h.p. 
440 volt squirrel cage motor. This belt takes the 
material to a junction house where it is deposited 
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on a 30 inch U. S. Rubber belt on 320 foot centers 
driven by a 40 h.p. motor. This belt takes the 
product to the crusher house which is a building 66 
feet by 74 feet and 61 feet high where it is dis- 
charged into a 72 inch by 28 foot Galland Henning 
rollorless rotary sizing screen driven by a 25 h.p. 
motor. The sized stone is discharged by chutes 
into nine concrete storage bins of 150 cubic yards 
capacity each. These bins are arranged so that a 
belt passes under the center three bins upon which 
the rock may be taken to the screening house. How- 
ever, the rock may, if desired, be by-passed to 
either of the outer three bins which have tracks 
beneath them and thus the company may ship 
crushed stone, although the entire crushed stone 
supply is now being used for construction and pave- 
ment in the plant itself. 


The belt under tne center three bins is 30 inches 
wide on 375 foot centers, driven by a 40 h.p. 440 
volt motor and takes the material to one of two 
storage bins (depending on whether the rock is of 
high or low lime content) these bins having a ca- 
pacity of about 15 cubic yards each. The overflow 
goes to the raw material storage building which is 
100 feet wide by 400 feet long.by 60 feet high. This 
building has 12 bins, six of which are used for rock, 
3 for gypsum and 8 for clinker. Clay is stored in 
any one of the twelve bins which happen to be 
available. Not much clay is used as the rock itself 
has a high aluminum content. 


Before going to storage the stone up. to 214 
inches is further broken up by two Williams semi- 
vulcanite crushers, each direct connected to a 100 
h.p. 440 volt motor. The material in storage is 
picked up by a 714 ton P & H crane equipped with 
a two yard Williams bucket which brings it from 
the overflow piles over Webster reciprocating pan 
feeders to the aaw grinding mills which are not fed 
directly from the belt conveyor. There are two of 
these raw grinding mills in the 40 foot by 150 foot 
grinding mill room these being Allis-Chalmers 
Number 726 compeb mills 7 feet in diameter by 26 
feet long driven through Cutler-Hammer magnetic 
clutches by 500 h.p. synchronous motors. The 
slurry is discharged into a well and picked up by a 
4 inch Wilfley pump driven by a 60 h.p. motor 
which carries the material to the slurry storage 
tanks. There are nine concrete slurry storage 
tanks 20 feet in diameter by 40 feet in height, three 
of which are reserved for correcting the product. 
The corrected slurry is drawn off by two Wilfley 
pumps and delivered by two Ferris wheel kiln feed- 
ers, each driven by a 5 h.p. motor, which deliver 
the material to the kilns. There are two Allis- 
Chalmers kilns now in operation, each 11 feet in 
diameter by 175 feet long, and each driven by a 
two speed, 75 h.p. Fairbanks-Morse motor through 
a Falk reduction gear unit and enclosed Link-Belt 
roller chain drive. The hot clinker is discharged 
to two Allis-Chalmers rotary coolers, 8 feet in 
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Two Kilns Now in Operation Showing Space for Installation of Third Kiln at Dewey Plant 


diameter by 70 feet long driven by 40 h.p. squirrel 
cage induction motors. 

The kilns are fired by pulverized coal, dried in 
Allis-Chalmers Ebro type rotary dryers 7 feet in 
diameter by 55 feet long, driven by 40 h.p. squirrel 
cage motors and fitted with ballon flues for dust 
collection. Coal is pulverized in three Raymond 
Impact pulverizers, each driven by a 60 h.p. squir- 
rel cage motor and a Fuller Kinyon coal transport 
system conveys the fuel where desired. The pul- 
verized coal is discharged through hoppers into a 
rapidly revolving sercen which carries the fuel in 
air pressure suspension for a distance of about 500 
feet to coal hoppers over the kil feed inpectors. An 
electro pneumatic valve automatically controls the 
level of the coal in the bins. 


The raw coal is discharged through a double 
track hopper and is fed by a reciprocating plate 
feeder to a Link Belt two roller crusher. The 
crusher discharges to a 24 inch belt conveyor 
equipped with an 18 inch diameter 26 inch face 
Dings magnetic head pulley. The belt conveyor 
discharges to the raw coal elevator that delivers 
to a bin for feeding to an 8 by 55 foot Allis-Chal- 
mers Ebro type dryer. 


Three Ingersoll Rand 700 cubic feet per minute, 
two stage air compressors, driven by 125 h.p. syn- 
chronous motors and one 1050 cubic feet per min- 
ute, two stage Chicago Pneumatic air compressor, 
driven by a 200 h.p. motor furnish the entire com- 
pressed air supply of the plant, which includes 
slurry agitation, no mechanical agitators being used 
in the slurry tanks. Sly dust arrestors are used 
throughout the plant. 





The rotary cooler discharges into clinker pits 
which project into the raw storage building. These 
pits are 25 feet long by 16 feet wide by 32 feet 
deep, one being under each of the two coolers. The 
material is picked up from these pits by the crane 
and carried to three concrete storage and cooling 
bins which feed direct through combined screw 
and reciprocating feeders to the two finish grind- 
ing Number 726 Allis-Chalmers compeb mills 
driven by 500 h.p. synchronous motors. These 
compeb mills discharge on to 16 inch Webster screw 
conveyors 25 feet in length driven by 25 h.p., 440 
volt, 1200 r.p.m. Fairbanks-Morse motors which 
discharge into 8 inch Fuller Kinyon cement pumps 
driven by 125 h.p. motors which take the product 
95 feet vertically by 275 feet horizontally to stor- 
age bins. From the storage bins the cement is 
chuted to four 12 inch Webster gathering screws 
100 feet long driven by a 20 h.p. motor and is 
delivered to a 16 inch Webster cross screw 60 feet 
long driven by a 20 h.p. motor which discharges 
into two Webster bucket elevators driven by 20 h.p. 
motors to a 16 inch Webster screening screw driven 
by a 10 h.p. motor which discharges through hop- 
pers into two Bates 3 tube packers. The packing 
house, which is next to the cement tanks is 50 by 
66 feet and four stories high with basement. The 
sacked cement is hand trucked to cars on tracks 
on either side of the packing house or to the motor 
truck platform at one end of the packing house. 


New Yosemite Plant 


On last July 23rd, the Yosemite Portland Ce- 
ment Corporation started producing cement with 
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West Penn Coal Pulverizing Department 


a modern wet process cement plant near Merced, 
California. 

Limestone is obtained from quarries about sixty- 
two miles distant from the mill at Emory, a point 
in the Merced River Canyon on the line of the 
Yosemite Valley Railroad, which delivers the rock 
to the plant. Emory is only a few miles west of 
the entrance to the National play ground. The 
deposit covers between four and five hundred acres. 
The limestone ledge lies north and south and has a 
dip of 85 degrees to the east. The deposit out- 
crops over a hill for a half a mile and to a height 
of several hundred feet. The quarry opening is 
at an elevation of about eight hundred feet above 
the line of the Yosemite Valley Railroad. At this 
point it is possible to open a face 3,000 feet in 
length with a possible future height of 500 feet. 
The limestone at this point lies at an angle of ap- 
proximately 80 degrees from the horizontal and 
the quarry opening is on the upper or hanging wall 
side. This makes an ideal condition from a safety 
standpoint and at the same time will reduce the 
powder cost to a minimum. Practically no strip- 
ping is necessary and the waste will be a minimum. 

Drilling is done with Ingersoll Rand jackham- 
mer drills and air is supplied by two Ingersoll 
Rand air compressors, each with a capacity of 640 
cubic feet per minute. The stone is loaded by a 
114 yard number 32 Marion electric shovel into 
6 yard standard gauge railroad cars and hauled by 
a 14 ton Plymouth gasoline locomotive to an Allis 
Chalmers 30 inch gyratory crusher for reduction 
to eight inches. The primary crusher receives the 
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material direct from the quarry cars and dis- 
charges to a 12 foot Traylor “Sheridan” grizzly. 
The crushing plant is located about 2,000 feet from 
the quarry on the side of a steep hill. The grizzly 
takes out all material under one inch and dis- 
charges the oversize into a Williams number 6 
heavy type Jumbo hammer mill crusher which is 
set to deliver rock one inch and under. The rock 
is discharged from the Williams mill to a 30 inch 
belt conveyor and carried to a 600 ton storage bin. 

Twenty ton cars are loaded from this storage 
bin and lowered to the main railroad level by means 
of a Wellman Seaver Morgan tandem driven hoist. 
This hoist is placed above the bin. A 1% inch 
steel cable is wound around two grooved winding 
drums ten feet in diameter. The two ends of the 
rope are attached to the incline cars, one on each 
track. This inclined hoist is operated by com- 
pressed air and driven by a 200 h.p. direct connec- 
ted electric motor. When a loaded car is being 
lowered an empty car is being drawn up, as the 
hoistway is a double track arrangement. The 200 
h.p. motor gives enough power to raise supplies 
and machinery to the quarry level when necessary. 
It also acts as a brake during the time the loaded 
car is on the steepest part of the incline. Com- 
pressed air is furnished by an Ingersoll Rand com- 
pressor driven from the hoist. The cars are han- 
dled at a speed of 500 feet per minute. The incline 
is at a 38 degree angle for about 1,000 feet down 
from the crushing plant and then it changes to a 
10 per cent grade for the remaining 1,000 feet to 
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the lower terminal. At the lower terminal the 
rock is automatically discharged into a 300 ton 
bin from which railroad cars are loaded directly. 

A stiff leg derrick of structural steel with an 
80 foot boom and a lifting capacity of 20 tons 
has been placed to service the crushers, hoist and 
storage bins. Supplies brought up the incline will 
be lifted by the derrick directly from the incline 
track to the quarry. Clay is brought to the plant 
from a deposit one and a half miles from Carbon- 
dale near Merced over the Southern Pacific Rail- 
road. The deposit consists of some 600 acres with 
a depth of 20 to 30 feet. The clay has a very high 
aluminum content and is of an extremely plastic 
nature, breaking down without any appearance of 
grit. It is ideal for the manufacture of cement 
as well as being adaptable to and sought for by 
the ceramic industry. The clay is loaded into 
trucks by means of team drawn scrapers and then 
shipped by railroad to the mill. It arrives at the 
point on the same track as the limestone and is 
unloaded in a similar manner. 

The plant site was selected with relation to the 
distribution of the finished cement rather than 
with relation to the raw materials. The plant 
property covers 147 acres and is served by three 
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railroads, the Southern Pacific, Yosemite Valley 
and Santa Fe. The entire layout and all installa- 
tions have been made to allow for easy expansion. 
The plant can be doubled in size without inter- 
ference of operation and at a manimum of expense. 

Raw material comes into the plant on tracks 
running parallel to the length of the mill. This 
track is elevated to provide a dumping pit under 
the cars without the necessity of an underground 
pit. Upon arrival at the plant site, the rock and 
clay are unloaded from the bottom dump cars into 
the dumping pit or packet, from which a 24 inch 
belt conveyor carries the rock to the Allis-Chalmers 
raw compeb mills bins and the clay to a 26 foot Al- 
lis-Chalmers wash mill. Any surplus of either ma- 
terial is by-passed to a point under a Northern 
bridge storage crane. This crane is one of the 
unique features of the mill. It has a 70 foot span 
and is approximately 600 feet long and is equipped 
with a three-yard Erie clamshell bucket. It runs 
parallel to the kilns, thus making it possible for 
one crane to handle clay and rock, in and out of 
storage, clinker in and out of storage, and also 
unload the gypsum from the cars and feed it into 
the gypsum bins in the finish mill. The storage 


capacity for raw material is 35,000 tons of rock 
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and clay, 100,000 barrels of clinker, and several 
thousand tons of gypsum. This bridge crane has 
a 10 ton lifting capacity, is 70 feet wide, 580 feet 
long and has a 30 foot clearance and a bridge trav- 
eling speed of 500 feet per minute. The support- 
ing structure is of steel. 

The raw mill equipment consists of two Allis- 
Chalmers three compartment wet compeb mills, 7 
feet by 26 feet, driven by 500 h.p. A. C. 440-vo!t 
motors, directly connected by magnetic clutches. 
The slurry is pumped from the raw compeb mills 
into twelve slurry storage and correcting tanks. 
Each of these tanks has a capacity of slurry equal 
to 400 barrels of finished cement. These tanks 
are arranged so that the slurry may be drawn from 
any number of them at the same time and again 
pumped back into any of the twelve tanks, or it 
may be pumped into either of the two concrete 
kiln feed tanks, which have a capacity of 800 bar- 
rels each. All slurry tanks are air agitated. 

Two Allis-Chalmers rotary kilns are being used. 
Each kiln is separately driven by a variable speed 
motor and is supported on four tires. A Ferris 
wheel feeder, direct connected to a variable speed 
motor that is operated from the burning end of 
the kiln, regulates the kiln feed. Each kiln has a 
concrete brick lined stack, with an inside diameter 
at the top of 10 feet. A long horizontal flue be- 
tween the kiln and stack serves as a dust collector. 
All dust is collected by a screw conveyor and ele- 
vated directly into the kiln feed pipe. Crude oil is 
used for firing the kiln. The oil is stored in an under- 
ground concrete reservoir of 8,000 barrels capacity. 
This reservoir is constructed so that the cars may 
be unloaded by gravity. Oil is received in tank 
cars which discharge the oil into a concrete trench 
from which the oil flows by gravity to storage. 
A pump delivers the oil to the kiln. The oil is 
heated by steam. For atomization, oil at two 
pounds pressure is used. One burner is used for 
each kiln and adjustments permit changing the 
direction, width and length of the flame easily. 
Both kilns are followed with an 8 by 100 foot Allis- 
Chalmers cooler from which the clinker will be car- 
ried by a cross belt conveyor to a double elevator, 
one being used as a stand-by. These elevators 
lift the clinker to the finish compeb mills bins or 
by pass to storage as may be required. This ar- 
rangement permits delivering all of the clinker to 
the grinding mill bins or to the storage or any pro- 
portion can be mixed with stored clinker as it is 
fed to the grinding mills. The cooler hood is spe- 
cially designed and is supported on wheels similar 
to a kiln hood. It is made with a structural steel 


frame lined with fire brick and fits close to the 
cooler end and snug with the kiln firing floor, giv- 
ing a practically airtight connection between the 
kiln and cooler. 

The finish mill is equipped with two 7 by 26 
Allis-Chalmers compeb mills driven by the same 
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size motors as those on the raw mill. These mills 
discharge to a cross screw conveyor which delivers 
the cement to a Fuller Kinyon pumping system. 
This Fuller Kinyon pumping system delivers the 
cement through a 600 foot pipe line to the stock- 
house. The stockhouse has a capacity of 6,000,000 
barrels of cement and consists of four concrete 
silos each 32 feet in diameter and 60 feet high. 
It has one star bin and three interstice bins. De- 
binning is accomplished by means of screw con- 
veyors which deliver to a bucket elevator discharg- 
ing to bins over the Bates packer. Provision has 
been made for four 3 tube Bates packers and two 
packers have been installed for the present. 
The two Bates packers discharge to a common 
belt conveyor which loads directly to cars from 
both sides of the packhouse. Adjoining the 
packhouse and between the loading tracks is 
the bag storage and cleaning building, which is 
54 by 152 feet. Under the gypsum bin are two 
specially designed gypsum feeders each of which 
discharges into a separate screw conveyor that de- 
livers the gypsum to the feed end of the mill. The 
screw conveyor is driven by the grinding mill and 
the feeder is driven by the screw conveyor. 

All the mill buildings are structural steel frame 
covered with galvanized iron sheets. They are 
provided with windows and ventilators. The mo- 
tors are 3 phase, 440 volt, 60 cycle alternating cur- 
rent units. With the exception of the kiln and 
cooler drive, all motors are direct connected 
through herring-bone speed reducers. The neces- 
sary switching equipment is located in each depart- 
ment for motor control. The engineering work on 
the plant was handled by the Stevenson Engineer- 
ing Corporation. The plant was designed and 
laid out so that the capacity may be doubled or 
trebled without any interference whatever with 
the daily operation of the present units. The con- 
crete bins were built by the MacDonald Engineer- 
ing Company. 

A. R. Wilfley and Sons supplied the 200 barrels 
per hour slurry pumps for the raw grinding de- 
partment and for the kiln feed and also the 500 
barrel per hour slurry pump for pumping to the 
kiln feed tanks. These pumps are direct connected 
to driving motors and supported on a common base. 
The Pacific Gear and Tool Works furnished the 
herringbone speed reducing units with basis for 
connected motors, the main switchboard, the motor 
control switches and all the motors except the 500 
h.p. synchronous units. The Weber Chimney Com- 
pany built the 200 foot concrete stacks. The 
Northern Engineering Company furnished the 10 
ton bridge crane with the 440 volt 3 phase 60 cycle 
alternating current motors. The traveling speed of 
this bridge crane is 500 feet per minute, the hoist- 
ing speed 100 feet per minute, and the trolley speed 
200 feet per minute. The Worthington Pump and 
Machinery Company supplied the 4 by 6 inch Dean 
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Air Compressor Unit at West Penn 


triplex oil pump which is direct connected to a 
motor. The Allis-Chalmers Manufacturing Com- 
pany supplied the clay wash mill, wet grinding 
mills, dry grinding mills, 500 h.p. synchronous mo- 
tors, crusher, kilns and kiln feeders. 

The gravity tramway hoist was furnished by 
the United Commercial Company. The speed of 
the 20 ton cars is 2,200 feet per minute on a 45 
degree incline. The tram is 4,500 feet long. Molo- 
ney Electric Company supplied the transformers. 
The Western Pipe and Steel Company furnished 
all the structural steel, steel chutes, craneway, 
gypsum bins and a hemispherical bottom tank of 
50,000 gallons capacity. Lumber was supplied by 
the Merced Lumber Company and the Cross Lum- 
ber Company. Pioneer Rubber Mills supplied the 
belting. Grinding balls were furnished by the 
Jeffrey Manufacturing Company and the Penne- 
backer Company. Bodinson Manufacturing Com- 
pany furnished the conveyor and elevator equip- 
ment. Hercules and giant powder is used. Kyle 
and Company supplied the reinforced steel bars for 
concrete work and all of the corrugated iron used 
in the buildings. General Refractories fire brick 
is used in lining the kilns. 


West Penn Plant 


At West Winnfield, Pennsylvania, the new plant 
of the West Penn Cement Company started produc- 
ing cement last March. This 1927 plant is an excel- 





lent example of 1927 foresight in planning for 
future expansion. The unit plan of construction 
was employed. Provision was made in the detail 
and construction for the addition of two more com- 
plete units in the future. 

O. J. Binford, formerly secretary of the South- 
western Portland Cement Company in cooperation 
with the Fuller Lehigh Company, designed the 
plant. The engineering was in the hands of M. B. 
Jones of the Fuller Lehigh Company. The Mac- 
donald Engineering Company built the pack house 
and storage silos. The Roberts and Schaeffer com- 
pany designed and built the rotary car dumper in 
use which is 8 feet in diameter and 12 feet long. 
These car dumpers have been installed by several 
companies during the past year. They are designed 
to handle one or two cars at a time. The entire car 
is tipped and returned to its upright position in a 
matter of seconds. 

The crushed stone plant is operated by the com- 
pany but is in reality a separate plant. The stone 
is hauled to the mill in 25 yard Koppell standard 
gauge cars and dumped to a storage hopper on 
either side of the track. The stone is reclaimed 
from this storage through a concrete tunnel by 
means of a 30 inch belt conveyor that delivers to a 
Jeffrey 42 by 48 Jeffrey pulverizer. This belt con- 


veyor is a Republic belt with Jeffrey idlers Alemite 
lubricated and spaced about four feet apart. 
The Jeffrey pulverizer discharges to an 18 inch 
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Motor for Raw Grinding Unit at West Penn 


screw conveyor that delivers to a Jeffrey enclosed 
bucket elevator which in turn discharges to an- 
other 18 inch screw conveyor that delivers to the 
raw grinding bins. These bins are of steel con- 
struction. Each mill has one with a capacity for 
200 tons of stone and 100 tons of shale. 

A Webster feeder delivers the material from the 
bins to Allis-Chalmers compeb mills 8 feet in di- 
ameter and 30 feet long which discharge to bins 
below. The slurry is handled by Wililey pumps 
delivering to three steel correcting basins. From 
the correcting basins the slurry flows by gravity to 
a 2200 barrel capacity concrete tank equipped with 
F. L. Smidth agitators. From this tank the slurry 
is delivered by another Wilfley pump to four con- 
crete circular slurry storage tanks. Each of these 
tanks is equipped with Dorr agitators and has a 
capacity of 3500 barrels. The slurry is fed from 
these storage tanks to the kiln by two Wilfley 
pumps. 

The kiln is an Allis-Chalmers, 250 feet long and 
1114 feet in diameter and is driven by a 100 h.p. 
motor. An Allis-Chalmers cooler 90 feet long and 
9 feet in diameter is directly under the kiln. This 
cooler discharges to a steel box from which the ma- 
terial is drawn by an Ejickhoff conveyor that de- 
livers to an enclosed Jeffrey bucket elevator that 
discharges to a steel storage bin. 

A Webster feeder delivers the clinker from stor- 
age to a 30 inch belt conveyor that delivers to a 
Traylor roll crusher. This crusher discharges to a 


Jeffrey enclosed bucket elevator that delivers to a 
spiral conveyor leading to the steel tank finish mill 
storage. A Schaffer poidometer feeds the raw 
cement to the Allis-Chalmers finish compeb mill. 

The Fuller Kinyon pumping system, which has 
been described in detail in Pit and Quarry and 
which is discussed by C. H. Sonntag in the Pit and 
Quarry Handbook, handles the finished cement 
through a six inch pipe line to the storage silos. 
The storage silos have a capacity for 180,000 bar- 
rels. F. L. Smidth exbiners feed the cement in the 
silos to three screw conveyors which deliver to the 
elevator leading to bins over the Bates packers. 

The kilns burn pulverized coal which is fed to the 
kiln from a 50 ton steel bin by Bailey meter feeders. 
The raw coal is unloaded to a track hopper and re- 
covered by a 24 inch tunnel belt conveyor and 
passed over a 24 inch face 18 inch diameter Mag- 
netic Manufacturing Company “High Duty” mag- 
netic pulley by which all free iron is removed. The 
conveyor discharges to a Jeffrey single roll crusher, 
and from the crusher the coal is delivered by Jef- 
frey enclosed bucket elevator to a screw conveyor 
that discharges to steel storage bins. 

The coal is dried in two Randolph dryers, heat 
for which is secured from the kilns by Sturtevant 
fans. The coal is taken from the dryers by an 
automatic feeder that delivers to Fuller Lehigh 
coal mills. These coal mills discharge to a screw 
conveyor that delivers to a Fuller Kinyon pumping 
system for delivery to the coal storage steel tank. 
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chinery used in the pit and quarry field. All 

during the year every issue of Pit and 
Quarry contains data concerning their develop- 
ments. However, in this annual number we pre- 
sent data covering a large number of 1927 develop- 
ments that have not been discussed before. You 
will not find in the following discussion mention 
of every 1927 development but you will observe the 
larger proportion of them. 


Fr chine year brings new developments in ma- 


New Universal Screen 


The improved type “C” Universal vibrating 
screen which was announced to the trade some 
months ago, may rightfully be considered an out- 
standing development in screen construction for 
the past year. 

It’s light, compact and sturdy construction has 
met with favor and the saving of space affected 
through it’s ability to handle enormous capacities 
on a comparatively small screening area has alse 
added to its popularity. 

In times past, considerable time was required to 
change the wire cloth in screening equipment. This 
objectionable feature has been eliminated in the 
new Universal, as through their new duplex screen 
cloth clamping arrangement, the screen cloth sec- 
tions can be changed in five minutes time. 

The manufacturers report that the output of 
their plant has been doubled this past year. They 
state that they are preparing to build an addition 
to their plant. 


New Sturtevant Screen 


The Sturtevant Mill Company has recently de- 
signed a “Hammock” screen and as the name im- 
plies, the wire is hung or suspended from either 
end and stretched by powerful springs, lengthwise, 
to take up the sag of the wire clothing. The vibra- 
tor is placed under the center of this wire cloth and 
thus vibrates only the clothing and the material 
fed upon it. By this means, nothing else is affected 
by the high speed vibrations transmitted by the 
roller bearing, ececntric mechanism. No screen 
frames are needed or desired, as the reinforced 
wire is simply hooked on. Releasing the spring 
tension, the wire is unhooked to renew. 

Enclosed in a vibrationeless, tight box, with 
hinged top cover allows instant accessibility. Feed- 
ing mechanism, either chute or worm, is attached 
to the box; separation of products is accomplished 
at the bottom and the machine is ready to run when 
received. Or the same screen may be supplied 
without box, complete on its frame. 

This simplified and inexpensive construction 
eliminates many causes of trouble. It cannot shake 
itself, its foundation or the building. The vibrat- 
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SOME MACHINERY DEVELOPMENTS IN 1927 


ing impulses are transmitted to the clothing and 
to the material being screened. 


The Traylor Screen 


One of the more recent developments has been 
perfected by The Traylor Vibrator Company which, 
through its engineering and research departments, 














Traylor Screen 


has developed a vibratory screen, described as the 
“Screen Supreme.” The screen has been carefully 
tested at the plant of the company and many very 
satisfactory installations have been made. 

Vibrating motion is produced directly by recip- 
rocating motors and transmitted to the screen sash, 
without modification. The reciprocating motors 
are built into the main frame, one on each side of 
the sash. They consist of two main parts, a stator 
or fixed portion attached to the screen frame, and 
an armature and bar, the movable portion, attached 
to the screen sash. The stator consists of electric 
magnet coils mounted on a laminated iron core; 
while the armature is a laminated core attached to 
the center of a flexible bar, fastened at its ends to 
the stationary screen frame. Motors are operated 
by a pulsating electric current obtained by adding 
current from d.c. generator to an alternating cur- 
rent of 110, 220 or 440 volts. The amount of d. c. 
so added gives accurate control of vibrations. 

The “Screen Supreme” is from 800 to 4000 
pounds in weight and is supported on hangar rods, 
having vibration absorbing cushions and practically 
no vibration is transmitted to the supports. Since 
the moving part swings freely up and down, there 
is no friction or concussion in its action and the 
machine operates quietly and economically. The 
lack of friction surfaces makes oiling unnecessary. 

The action of the screen is up and down, causing 
abrasion on the screen cloth to be of no conse- 
quence. Rapid motion of the screen surface with 
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Line Drawing of New Sturtevant Screen 


the absence of the troubles usually associated with 
moving machinery makes this screen a leader in 
the classification of screenable material. 

This screen apparently solves the problem of 
cramped floor space and permits a desirable ar- 
rangement for the economical distribution of mate- 
rial. The screen is compact and easily installed 
and the power consumption is almost negligible as 
under ordinary conditions it will not exceed one 
half horse power. The motors are included as a 
part of the equipment; and they are standard 
throughout, easily installed, and only require the 
wire connections. 







A see SPRING 


_— 


4 





New Ohio Power Shovel 


New Power Shovel, Crane and Dragline 


The new machine recently offered by The Ohio 
Power Shovel Company presents an outstanding de- 
velopment. Extensive development and tests for 
three years have lead to the present model which is 
rated as a one yard shovel and can be converted 
into either a clamshell, dragline or pull shovel. 
Either gasoline, Diesel or electric drive can be sup- 
plied at the purchaser’s option. 

Many radical departures from conventional de- 
sign are inbuilt, chief of which are the use of Tim- 
ken roller bearings instead of bronze sleeve or bab- 
bitt and a single hoist. The use of roller bearings 


has practically eliminated friction and leads to 
great speed combined with tremendous power and 
smoothness. 


Maintenance costs are cut to the 









limit as the roller bearings need 
lubricating about every six months 
instead of two or three times a 
day as is necessary with conven- 
tional design. Bearing adjust- 
ments are seldom if ever necessary 
and with ordinary care, one set of 
bearings should outlast the ma- 
chine. 


This is the first time a single line 
hoist has been applied to a power 
shovel of this size. It has been 
used with great success for years 
on larger machines and automatic- 

ally allows a higher lift and greater reach. Cable 
cost is cut to the absolute minimum as a short, 
sturdy wire rope traveling very slowly is used. 

Three lever control is used, the position and 
throw being so arranged that any steam shovel 
operator can get maximum yardage in a very short 
time. Independent control of the dipper crowd is 
another big feature which will be appreciated by all 
shovel owners and operators. An all gear, 
propelling drive is used with all driving gears un- 
der the truck enclosed in oil tight cases. The 
above features, combined with many others not 
listed here, make this machine an outstanding de- 
velopment of recent years in the shovel, crane and 
dragline field. 
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New Ratchet Lock 


For bucket elevators and inclined belt conveyors 
carrying heavy loads of stone the Jeffrey Manufac- 
turing Company has developed a silent ratchet 
safety lock. Whenever it is necessary to stop the 
belt conveyor or elevator equipped with the Jeffrey 
Safety Lock there is no danger of backward slip- 
page under a heavy load of stone. This lock pro- 
vides absolute protection against spilling a loaded 
elevator or inclined elevator where an unexpected 
interruption of power occurs. 

The drawing shows how one of the six pawls 
grouped around the ratchet is always in position 
to grip a ratchet tooth. The housing itself is 
bolted to the counter shaft and turns with it when 
the power is on. 

The pawls are spaced around the ratchet teeth 
so that the maximum backward motion of the 
ratchet is no more than one third of the distance 
between the teeth (less than one inch even on the 
largest stone elevator). 

Another feature of the safety lock is the spring 
attachment which takes the jar out of the opera- 
tion of the mechanism. This spring acts as a snub- 
ber on the arm bolted to the ratchet and when the 
load descends on the pawls the spiral spring takes 
most of the force of the blow. 

This Jeffrey silent ratchet safety lock can be 
fitted on elevators and inclined conveyors now in 
use as well as on new installations. 
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Improvements in Industrial Engines 


In the exhibit of the Waukesha Motor Company 
at space AA-35 at the Good Roads Show in Cleve- 
land, will be seen the latest addition to their line of 
super duty industrial engines. This new engine is 
a four-cylinder unit, and follows many of the well 
known Waukesha design features. The bore and 
stroke are 614 by 7, giving it a piston displacement 
of 929 cubic inches. It is a companion to their 
models J S 514 by 7 and J L 6 by 7 engine, and is 
known as model J K. 

This engine is of special interest as it follows the 
now familiar lines of this company’s oil field en- 
gines which are built in sizes up to 125 horsepower. 
Genuine. Ricardo combustion chamber, truncated 
cylinders cast in pairs, twin-cast demountable cyl- 
inder heads, unusually deep cast iron crankcases 
with over size center bearing, full pressure oiling 
and Waukesha built-in governor are among its fea- 
tures. 

The Ricardo combustion chamber was introduced 
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to the American market by this company. It now 
is generally accepted by makers of “L” head mo- 
tors as the simplest means of controlling fuel com- 
bustion, eliminating “ping” and increasing effici- 
ency and life, and is a standard feature of all Wau- 
kesha engines. 

The “truncated” cylinder is novel, though now in 
use by this company for some three years. This 
construction was devised to overcome the objection 
to single castings that combine in one piece cylin- 
ders and crankcase, and yet secure the rigidity and 
fixed alignment of parts that the unit casting af- 
fords. As shown in the sectional view adjoining, it 
is accomplished by placing the flange for bolting 
the cylinders to the crankcase at a point that corre- 
sponds with the top of the piston when it is at the 
bottom of its stroke. The crankcase is thus 
brought up some six inches higher than on conven- 
tional designs. This added depth of crankcase 
vastly increases its stiffness, and is said to make 
for closer alignment of bearings and moving parts 
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than a single unit casting, as it is a simple design 
with exceptionally uniform sections and therefore 
not subject to the distortion of the casting strains 
generally found in more complex pieces. With this 
construction a freeze-up becomes a minor accident, 
as only the cylinders need be removed for repair- 
ing. 

With the resulting increased depth of crankcase 
it is also possible to provide adequate inspection 
openings for valves and bearings without loss of 
strength. 

Other features are easily seen in the cross sec- 
tional view and include large four-bolt connecting 
rods with replaceable bronze backed babbitt bear- 
ings, large capacity oil and water pumps, large 
valves surrounded by a big volume of water, out- 
side adjustment of oil pressure and readily re- 
moved oil screen. 

The engine is available as a complete power unit 
including radiator, house, and all accessories for 
portable power for either belt, gear, coupled or 
chain drive, or independently for installation by 
manufacturers of power driven equipment. 


SPECIFICATIONS 

NE Stee s ate ves ee aedwks 6% 
Re re ids yw ibs eae 7 
Displacement ........... 929 cu. in 
Dia. Main Bearings........ 33/. 
Length Main Bearings 

ES ee 314, 

(Center and Rear)...... 4\j, 
Length Con. Rod.......... 1514 
Dia. Con. Rod Bearing..... 3l4, 


Length Con. Rod Bearing.. 23, 
Approximate weight of 
stripped engine ......... 2000 lbs. 


In addition to this first showing of the new model 
JK engine, there will be displayed an outboard 
bolted type of industrial power unit for heavy duty 
belt work. This unit has been developed for port- 
able screening and crushing plants, and combines 
a high degree of portability with extremely rugged 
construction. The power shaft supporting the pul- 
ley is carried on very large self-aligning ball bear- 
ings at both ends, and is, itself, a heat treated alloy 
steel of exceptionally large section. Independent 
power units, built by this company are all com- 
pletely equipped with self-contained fuel, oil and 
cooling systems, and with the addition of water, oil 
and gasoline, are ready to run wherever set up. 
A smaller unit, also typical of the line, will be on 
exhibition. 


New Conical Rod Mill 


The Conical Ended Rod Mill is a recent develop- 
ment of the Hardinge Company. The outstanding 
feature of this design is the conical ends, which are 
responsible for the alignment of the rods within 
the mill during the grinding process. This feature 


eliminates the heavy pounding on the heads, and 











PIT AND QUARRY 


e 


\ i 
| 
) | | tae ethe: 


) eS 

Sectional View of J. K. Engine 
the consequent high liner wear. The large space 
in front of the rods facilitates access of feed to 
the whole mass of rods, and likewise the space at 
the discharge end increases the discharge rate, as 
there is no obstruction from the rod ends to hinder 
free flow of the product. 

A variable discharge level is provided for by dis- 
charge ports, which can be opened or closed to suit 
the particular grinding problem. When grinding 
dry to a coarse or granular product, this mill will 
handle a feed with more moisture than any other 
type of pulverizer. This asset is of particular value 
to manufacturers of sand-lime brick where pebbles 
and sand are mixed with lime and just sufficient 
water to dampen, but not make fluid. The conical 
shape of the mill insures great structural strength, 
plus light weight, a decided advantage to the prac- 
tical millman. 
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New End Thrust for Spiral Conveyor 


In lime hydrating plants and cement mills where 
long spiral conveyors carry the finished product 
over rows of silos, this thrust collar made by Jeff- 
rey will keep the conveyor in service with very lit- 
tle attention. 

On long spirals the severe wear at the thrust 
collar can be met with the replaceable phosphor 
bronze and steel washers as shown in the drawing. 

These washers, three steel and three phosphor 
bronze, run in oil. Their co-efficients of friction 
are such that they do not readily cut each other. 


























December 21, 1927 PIT AND 


What little wear results can be compensated by 
turning the take-up bolts running through the col- 
lar. 


New Centrifugal Pump 


The type SSU centrifugal pumping units re- 
cently brought out by the Allis-Chalmers Manufac- 
turing Company are combined motor and pump 
units of simple, compact, substantial design, the 
complete units being not much larger than a motor 
alone. 











New Pump 


Both the pump and motor parts are built and 
guaranteed by the same manufacturer so there is 
no divided responsibility as well as insuring that 
the pump and motor ends are properly proportioned 
to work together as an efficient, reliable unit. The 
unit is close coupled by fastening the pump impel- 
ler to one end of the liberal diameter extended mo- 
tor shaft and the pump casing is bolted to a special 
integrally cast extension of one of the motor end 
housings. This makes the simplest possible con- 
struction and eliminates a base plate, coupling, and 
pump bearings and does away with the possibility 
of misalignment between the pump and motor. The 
motor bearings, which are the pump bearings as 
well, are over size Timken tapered roller bearings, 
having ample thrust and radial capacity, and are 
mounted in dust and grease tight housings. These 
bearings have practically negligible wear, carry 
the thrust of the pump impeller and need only in- 
frequent renewal of the lubricant. 

The pumps are built 114 by 114 inches; 114 by 
11% inches, 2 by 2 inches, and 214 by 21% inch sizes 
and can be used with, 1, 114, 2, 3, 5 and 714 horse- 
power motors. The capacities handled range from 
25 to 200 g.p.m. against heads of from 50 to 100 
feet. These units are very efficient and have many 
applications within their capacity head range. 


New Williams Crusher 


The crushing of wet muddy rock without choking 
the crusher has become an increasingly important 
subject in the last few years, especially in cement 
plant quarries or other operations where overbur- 
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den or mud must be handled with the rock. As 
evidenced by the several types heretofore offered 
by the Williams Patent Crusher & Pulverizer Com- 
pany. This company has given considerable atten- 
tion to the subject, and in addition to the tractor 
feed and roller breaker plate Hammer Mills, Wil- 
liams now offers a new type, the Pusher Feeder. 

After tests under the most severe condition in 
several prominent plants, this new machine is 
declared superior to any other heretofore offered 
for the same work. 

Actual crushing is accomplished by the well 
known Williams ringed hammer principle, the fast 
revolving heavy duty hammers reducing the mate- 
rial by impact. However the distinguishing fea- 
tures are, a pusher feeder which forces the mate- 
rial into the path of the hammers and a vibrating 
arrangement for keeping the grate openings clear 
at all times. 

Choking when it does occur in a hammer crusher 
is generally due to material adhering to the breaker 
plate and accumulating there until the feed opening 
is greatly reduced in size or entirely closed. All 
such difficulties are overcome when the pusher 
feeder is employed as two flat reciprocating piston 
like rams work up and down on the breaker plate 
and scrape it clean on each stroke, forcing the ma- 
terial into the path of the hammers. 

The vibrating grate mechanism is also an im- 
portant improvement in keeping the grate openings 
free of material. It is actuated by a crank shaft 
extending across the front of the crusher and 
which rocks the grate bars back and forth like the 
ash dumping grates of a furnace fire box. As the 
openings always remain uniform, there is no pos- 
sibility of oversize rock passing through into the 
finished product. The grate bars are also provided 
with an adjustment which permits them to be 
raised toward the hammers to overcome wear. 

All “Non-Clog” mechanism is driven from the 
main crusher shaft and no auxiliary drive is re- 
quired. Only two gears are used and these are so 
placed and protected as to positively prevent entry 
of dirt and grit. All sizes of Williams hammer 
crushers can now be furnished with the new pusher 
feeder and vibrating grates. 


New Creeper Loader 


The George Haiss Manufacturing Company, dur- 
ing the year 1927, redesigned their standard 
creeper truck loader, making the following changes 
and improvements: 

The length of the caterpillars has been increased 
from 6 feet 114 inches to 6 feet 334 inches. The 
Haiss transmission and clutch box which encloses 
all the working mechanism of the loader, has been 
redesigned so that the slow speed worm gear is 
now in the box instead of outside of it. This 
makes for better lubrication and longer life. With 
this change it allows the elevator medium to be 
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placed in the longitudinal center of the loader, mak- 
ing for better balance. The horsepower of the 
engine has been increased by means of a Ricardo 
head from 37 to 41 h.p. Two-inch Diamond pitch 
chain is used for the final elevator drive instead 
of the former roller pin chain. This new chain 
is stronger, having a tensile strength of 40,500 
pounds. 

The single precision hopper has been redesigned 
for more accurate measurement, easier operation 
and speedier controls. The raising and lowering 
winch is now so arranged that the hopper can be 
lowered by taking out two pins and the elevator 
lowered, all within three minutes. By changing 
the position of the elevator to the longitudinal 
center of the chassis, the feeding propeller shaft 
is of equal length on both sides, making for more 
even digging pressure. The swivel spout used on 
the loader is now equipped with a device whereby 
the angle of discharge can be increased or de-' 
creased depending upon the type of material to 
be handled. 











A New Williams Bucket 


New Williams Buckets 


At Booth EH 49-53 of the Road Show the 
G. H. Williams Company will show a new drag- 
line bucket that has a rigid ‘““Double-Arch” to over- 
come one of the most stubborn obstacles to suc- 
cessful dragline bucket operation. The tendency 
of dragline buckets to pull in at th_ sides, in hard 
digging, has been entirely overcome by the devel- 
opment of the Williams “Double-Arch.” A heavy 
one-piece steel bridge across the top is reinforced 
by a heavy alloy steel digging lip. An arch above, 
and one below, takes care of all pulling-in strains, 
and holds the shape of the bucket even after the 
hardest continuous digging. 

To make this bucket even stronger, the scoop of 
this Williams dragline is rolled from a heavy one- 
piece steel plate which forms both the bottom and 
sides, with the back flanged in and securely riv- 
eted. This rigid one-piece scoop is reinforced on 
the bottom by heavy flat bars, which also serve as 
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runners. 
bottom of the bucket. Standard digging teeth, 
with reversible manganese steel tips, are riveted to 
these bars. 

This dragline bucket can be adjusted quickly for 
shallow stripping cuts, for sloping ditches, or deep 
digging—on each class of work, giving the full ad- 
vantage of the bucket’s entire weight. The dump- 
ing chains have been fully protected against foul- 
ing. The trunnions have the closed side toward 
the work, so that they can’t clog up with material. 
A look inside the bucket shows that there is no 
obstruction to catch and build up material. 

The latest improvements in the Williams clam- 
shell line will also be shown at the Road Show by a 
working model which will be operated. There are 
many improvements in this unit. For instance, the 
new heavy steel plate head, of improved design— 
with a very short head bearing of extra large diam- 
eter. The heavy forged steel corner bars are held 
together in a rigid “A-frame” that takes the strains 
of digging, opening and closing. The plate head 
construction, lighter than a cast head, gives the 
bucket ideal balance for fast operation, while giv- 
ing a big margin of surplus strength. 


New Design Ring Roll Mill 


The “Open Door” Ring-Roll Mill, has been im- 
proved by a radical change in design and construc- 
tion. The illustration shows great simplification, 
while retaining all the desirable features of the 
older models; open-door accessibility, balanced 
rolls, single-belt drive or by motor and silent 
chain, noiseless operation and the same durability 
and reliability for which ring-roll mills were al- 
ways noted. Its steel construction is lighter and 
stronger than heretofore, and its cost is reduced 
approximately 30 per cent, which is reflected in the 
selling plice in like proportion. The new mill, size 
No. 114, is 35 per cent larger than the older No. 1 
size, and 30 per cent smaller than the No. 2 ma- 
chine, and is equally efficient. 

The feed enters the mill as heretofore, and is de- 
posited upon the inner surface of a concave ring 
revolving at slow speed, and held thereon to a 
depth of one inch by the centrifugal force gener- 
ated by the ring’s rotations. Three spring-pressed 
rolls are powerfully forced against this lay of ma- 
terial, and driven by frictional contact thereon. 
The rolls never touch the bare ring but crush the 
material held between the ring and rolls upon itself, 
gradually wedging it off both sides of the rind and 
discharging it by gravity. No scrapers, or other 
power consuming or wearing parts are used. The 
ring and rolls are the only replaceable moving 
parts, therefore power and upkeep is minimum. 

This type of mill operates in closed circuit with 
a screen or air separator, depending upon the fine- 
ness of poduct desired. It has a range of output, 
upon either hard, medium, or soft materials, of 


The bars extend the full length of the 
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from 8 to 200 mesh. This modern close circuit 
method of pulverizing allows maximum capacity to 
any fineness, because both mill and separator func- 
tion to best advantage. This installation is sup- 
plied complete in standardized unit form, thus as- 
suring perfectly balanced operation and easy erec- 
tion. Ring-roll mills are manufactured by the 
Sturtevant Mill Company. 


P. & H. Equip With Diesel Engines 


After experimenting for more than four years, 
with many types of Diesel Engines, made both here 
and aboard, the Harnischfeger Corporation an- 
nounces Diesel equipped excavators in 1, and 11, 
yard sizes for shovels and draglines, and 114 and 
114 yard sizes for rehandling clamshell service. 

The engines are of the four cylinder type. The 
fuel oil is injected mechanically and not by means 
of air, thus eliminating troublesome and dangerous 
compressors. These engines are started up cold 
without any priming or reheating whatsoever. 
They are of the full-Diesel, (but not semi-Diesel) 
type and burn a low grade of fuel oil. The engine 
used on the one yard excavator burns from 18 to 20 
gallons of fuel per nine hour shift, and the engine 
used on the 114 yard size consumes from 24 to 26 
gallons of fuel oil per nine hour shift. This fuel 
oil can be purchased at from $.04 to $.08 per gal- 
lon. 

A Diesel Engine will take sudden heavy loads 
without slowing down as much as a gasoline motor, 
and it is this quality that makes the Diesel ideal 
for heavy duty work. 

There are a number of their latest types of 
Diesel powered Excavators in use. Some of them 
having been in successful service for more than a 
year. 

It is the opinion of the Harnischfeger Corpora- 
tion that Diesel equipped excavators will become 
widely used. In designing the present line of ex- 
cavators P. & H. engineers took into consideration 
the weight and tremendous torque of Diesel en- 
gines. For this reason all P. & H. excavators, on 
which Diesel engines are mounted, have massive 
unit steel car-bodies, revolving frames, side stands 
and corduroy frames. The unit steel castings re- 
tain perfect alignment of the entire mechanism, 
thereby reducing maintenance costs. The combi- 
nation of low cost fuel oil, with a minimum main- 
tenance expense assures low yardage costs. 


New Standardized Jeffrey Belt Carriers 


During 1927 Jeffrey belt carriers for Jeffrey belt 
conveyors were standardized so that the same 
stands and bases could be used with any one of the 
three types of pulleys—the plain bearing. the 
bronze bushed and the roller bearing. These grey 
iron pulleys share three characteristics: 

First, they are made with open ends. In han- 
dling finely reduced clay, sand, lime or cement the 
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Center Pulley of Jeffrey Carrier 


Cust is apt to collect on closed end pulleys near the 
bearings, making extra work for the grease seals. 

Second, in place of solid ends to insure rigidity 
of the walls, three arms join the hub and roll. Be- 
tween the arms, six ribs provide additional length- 
wise rigidity. 

Third, the free carbon in the grey iron acts as a 
rust repellant. Such pulleys resist corrosion much 
better than steel pulleys, and especially on wet 
jobs such as conveying washed sand or gravel. 

Pulleys with plain or bronze bushed bearings 
have hubs specially cored out to form large re- 
cessed grease pockets connecting with the Alemite 














Bronze Bushed on Left and Plain Bearing on Right 


pressure lubrication fittings at the end of the hol- 
low shaft. These grease pockets are very useful 
on long belt conveyors where a few pulleys are of- 
ten skipped over or neglected at the regular oiling. 
The reserve supply of grease will last until the 
next oiling where an ordinary pulley would run 
dry, stick, wear flat, and eventually ruin the belt. 

Another advantage claimed for the grease pocket 
is that grease does not harden in the feed holes as 
in pulleys where the grease is fed directly to the 
bearings. Plain bearing pulleys that are worn 
may be drilled out and put back into service with 
new bronze bushings. 

For belt conveyors installed to carry materials 
that are severe on metal bearings, coke breeze for 
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example, Jeffrey makes a roller-bearing pulley 
pressure greased, accurately fitted and five times 
grease-sealed. 


The labyrinth construction provides five pairs of 
closely joined metal surfaces keeping powdery abra- 
sives from reaching the bearings. In addition 
grease under pressure from the inside flows all dirt 
outward. Slots in each collar make possible per- 
fect adjustment and concentric running. 


New Air Separator 


The new Model Twenty-Seven Gayco Separator 
marks a radical improvement in air separator prac- 
tice and represents the results of experience gained 
in more than seven years operation of the original 
Gayco centrifugal together with years of experi- 
mental and laboratory work. 


The Model Twenty-Seven operates on the well 
known Gayco principle of centrifugal sizing; the 
dust laden air being positively and uniformly ro- 
tated by revolving vanes in the separating cham- 
ber. However, the new Model Twenty-Seven has 
a triple sizing action, first a rough sizing by grav- 
ity at the distributor plate to remove the very 
coarse material, second a centrifugal sizing action 
in the separating chamber due to the positive fan 
rotation of the air and third a more intense cen- 
trifugal action as the air passes through the fan 
path. 

The first sizing, which is similar to that of air 
separators, is only a preliminary step as the bulk 
of the material is carried into the separating cham- 
ber where most of the coarse material is rejected; 
it then passes into the fan path and third sizing 
zone in which the final separation is accomplished. 


This triple separation gives extremely sharp siz- 
ing, reduces the fines in the tailings to a point 
never before approached, greatly increases the ca- 
pacity and reduces the power per ton of finished 
material. 


The new centrifugal fan has step adjustments 
which give variations of less than one half per 
cent in the fineness of product and there are sev- 
eral hundred different steps covering the entire 
range from 60 mesh to 350 mesh and on to micro- 
scopic sizes. Adjustments can be made in two or 
three minutes and any adjustments can be re- 
turned to at any time with the assurance that the 
product will be exactly the same as at a previous 
similar adjustment. 


The speed of the separator is never changed nor 
is the air velocity choked by dampers to vary the 
product and the machine works at maximum eff- 
ciency at all times. 


This separator is an entirely new machine and 
is of extremely heavy construction; the plate work 
is reinforced with angles and channels for stiffen- 
ing and bolting together. The cones have very 


steep angles to prevent damp material from build- 
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ing up, with rapping plates and knocker rods for 
use when extremely sticky materials are handled. 

The oil tight drive heads of massive construc- 
tion inclose all of the working parts including 
oversize steel gears, roller thrust bearings and 
main bearings and all of the working parts are 
flooded with oil which is collected, filtered and re- 
turned to the reservoir without waste and with- 
out use of a pump or other moving parts. 

The oiling system is fool proof, requires a mini- 
mum of oil and no attention other than to add a 
little oil to the tank occasionally as indicated by the 
gauge glass. There are no oil or grease cups to 
be watched and filled hourly. 

The drive head is supported on heavy angles 
and I-beams which rest on the supporting frame- 
work and in the larger sizes are trussed, no driv- 
ing strains or vibration are transmitted to the 
separator casing which acts only as a collector for 
the fine material. 

The Model Twenty-Seven is built in eight sizes 
ranging from thirty inches to eighteen feet in 
diameter with capacities up to fifty tons or more 
per hour. 

The sixteen and eighteen foot sizes are some- 
thing new in the separating field for in the days 
of air separators it was found that variations in 
different parts of the separating area around the 
distributor plate were so great it was not advisable 
to go beyond ten or twelve feet in diameter and 
fourteen feet was the limit. However, the centrif- 
ugal separator is based on an entirely different 
principle and there is no limit to the size it can 
be built as the air can be rotated just as positively 
in a twenty foot machine as in a two foot size and 
while the Gay Company have heretofore limited 
their sizes to the fourteen foot they are now build- 
ing machines up to eighteen feet in diameter to 
meet the demand for large capacity installations. 

The sixteen and eighteen foot Model Twenty- 
Seven separators are not simply fourteen foot ma- 
chines with larger casings but of heavier design 
throughout and are built for the hardest duty. The 
driving heads, shafts and other parts of the driv- 
ing assembly are three to four times as heavy as 
on any fourteen foot air separator. The weight 
of the rotating parts is carried on a thrust bear- 
ing capable of a load of 150 tons; the lower bear- 
ing is a specially designed Timken adjustable roller 
bearing sufficiently heavy to support a locomotive 
and is submerged in an oil well but may be ad- 
justed from the top of the separator. 

Accessibility is carried to the extreme and ample 
manholes give access to the interior of the ma- 
chine and removable covers on the head expose 

all of the working parts which may be quickly ad- 
justed or replaced from top of the machine. 

Adjustments for different mesh products are 
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made without the use of tools, experimenting with 
damper openings or changing pulleys. 

Particular attention is called to the Oiling Sys- 
tem which unquestionably is the best ever devised 
for heavy machinery. The oil supply is carried in 
a tank having a gauge glass at the top of the head 
from which it runs in steady streams through the 
upper bearing, over the gears, then thru the thrust 
and lower bearings. 

It is then collected in a reservoir in the fan hub 
and returned to the oil tank through a filter, is 
cooled and continues its circuit with no waste and 
no attention. 

There are no pumps or other moving parts, a 
fixed scoop projecting into the fan hub reservoir 
serves to force the oil to the top of the separator 
and as this scoop is merely submerged in the oil 
it should last as long as the separator. 


Bucyrus Improvements 


The Bucyrus Company have brought out several 
new units during 1927. A machine combining ex- 
traordinary outputs with extremely low operating 
cost, brought about partly by remarkable fuel econ- 
omy, was introduced in the l-yard D-2 Diesel 
shovel. The motive power of this machine is four 
cycle oil engine operating at the low speed of 400 
r.p.m. 

Following this came the announcement of a 114- 
yard E-2 Diesel shovel equipped with a four cycle 
oil engine running at the speed of 350 r.p.m. This 
shovel is intermediate between the l-yard shovel 
and the 2-yard, 50-B size so widely used in quar- 
ries. 

A Ward-Leonard direct-current field control ma- 
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chine of the 2-yard size (known as the 50-B) 
equipped throughout with separately excited shunt- 
wound motors was introduced. This type of elec- 
tric drive does away with the constant use of 
brakes and clutches yet enables the dipper to drop 
rapidly to the pit. The electric regenerative brak- 
ing at the bottom is smooth, positive and accurate. 

For the dredging industry a thirty inch Diesel 
electric hydraulic dredge was built. This machine, 
the first of its kind afloat, is equipped with four 
1,150 horse power oil engines which drive genera- 
tors supplying current for the many motors run- 
ning the various units of machinery. 


New Kiln Mill 


Since 1887 when Raymond Bros. Impact Pul- 
verizer Company first introduced the method of 
pulverizing with air-separation, there have been 
many improvements and new developments in Ray- 
mond equipment. The most recent achievement 
is the Raymond kiln mill, which marks an impor- 
tant economic advance in methods of producing 
powdered materials. 

The Raymond kiln mill is an air drying pulver- 
izer. It is claimed to be the first completely suc- 
cessful machine of this type. By drying and pul- 
verizing at the same time, it performs in one simul- 
taneous process what formerly required two sepa- 
rate operations. Substances that ordinarily have 
to be dried before they can be pulverized satisfac- 
torily, may be fed directly into the kiln mill and 
“dry-ground” to any degree of fineness and to any 
minimum percentage of moisture desired. In all 
such cases, the elimination of separate dryer equip- 
ment with attendant costs of extra labor, poor 
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New Model E-2 Bucyrus Shovel 




























New Raymond Kiln Mill 


upkeep and building space, means a substantial re- 
duction in capital investment and operating costs. 

All Raymond mills and pulverizers are so con- 
structed as to be successfully operated with air- 
arying equipment. In fact, the kiln mill consists 
of a specially arranged Raymond mill, in which a 
controlled heated air supply is projected into the 
grinding chamber while the material is pulverizing. 
The efficiency of the grinding operation is thus 
greatly increased. Finely divided particles, en- 
veloped in hot gases, can be dried much faster than 
lump materials, where the application of heat is 
made through dryer drums. 

The air-drying feature has a tendency to increase 
the mill capacity and lessen power consumption. 
The sharp reduction in output observed in grinding 
damp substances in the ordinary way cannot occur 
with the kiln mill. The effect is just the reverse— 
and the use of the kiln mill speeds up production. 

The temperature of the gases can be regulated 
fo just the right degree for the best results in 
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grinding any given product. There is likewise no 
danger of spoilage through overheating or by 
fluctuations in temperature. 


Stephens Adamson Developments 


The Stephens Adamson Manufacturing Company 
made several new developments in their various 
machinery during 1927. Some of these will be dis- 
cussed briefly. 

















A Woven Manganese 


Steel Screen 


A new speed reducer which per- 
mits minute adjustments of speed 
over a wide range, has been 
brought out during the past year. 
The ingenious application of an en- 
tirely new principle has resulted 
in this variable speed reducer 
which operates quietly, efficiently 
and with. vibration. Here are 
roller bearings, submerged in oil, transmitting 
power at varying speeds. 

Power is transmitted by means of traction be- 
tween polished races and rollers of special shapes. 
Speeds are varied by changing relative positions 
of races. The regulating wheel is easily turned to 
adjust the rate of rotation of the low speed shaft 
to any speed within the range. 

The outstanding features claimed by the manu- 
facturer are: The high speed of an electric motor 
is reduced for direct application to conveyors, etc. 
Power can be delivered at any speed within the 
range. The frame is no larger than an electric mo- 
tor of same rating. All tests show over 95 per cent 
efficiency, at full capacity. Being gearless, ma- 
chine is quiet at all speeds. Parts operate in oil 
and are protected from dust and dirt. Standard 
machines are made in sizes to transmit 14 to 15 
h.p. at maximum reductions. 

Anticipating the call for their high-duty belt 
conveyor carriers or idlers equipped with Timken 
bearings, the Stephens-Adamson Manufacturing 
Company developed the “Simplex” carrier. It is of 
the three-pulley troughing type. Rollers are made 
of heavy gauge steel tubing with inner steel tubes 
to carry the roller races and act as storage cham- 
bers for lubricant. 

Each roller turns on two Timken tapered roller 
bearings which are carried inside the rollers, where 
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they are protected from grit and dust. Rollers are 
lubricated with a high pressure grease gun through 
an individual fitting for each roller. Labyrinth 
washers and multiple groove grease seals prevent 
dust from injuring bearings. 

Made in sizes for 18 to 60 inch wide belts, with 
rollers mounted upon heavy, self-cleaning struc- 
tural steel angles. 

Stephens Adamson Manufacturing Company have 
developed a gate which is especially valuable for 
use in reclaiming tunnels under storage piles. The 
gate is equipped with a hinged chute which can be 
lowered for loading material onto the belt or pan 
conveyor beneath. This chute is raised and low- 
ered by a chain winding device provided with a 
ratchet and pawl which will hold the chute at any 
angle. When the chute is raised, the flow of ma- 
terial is cut off and when lowered material flows 
freely. An auxiliary rack and pinion slide gate 
enables the operator to control the flow and when 
once adjusted, this slide seldom requires changing. 
Made in two standard sizes, 18 by 18 inch and 24 
by 24 inch openings. 

A compact machine weighing less than 1750 
pounds has been put on the market by the 
Stephens-Adamson Manufacturing Company for 
loading silica sand, crushed rock, asbestos fibre, 
fertilizer and similar bulk materials into box cars. 

The loader, being light and compact, is easily 
wheeled into a box car by one man. No adjust- 
ment is necessary. The loader is simply directed 
toward one end of the car, the motor started and 
without further attention on end of the car is 
filled. The operator then swings the machine 
around and the other end is filled. The whole proc- 
ess is accomplished in 15 to 30 minutes with but a 
few minutes’ attention from the operator. 

The Sinden centrifugal loader is furnished com- 
plete with 3 h.p. electric motor, cable and adjust- 
able supports for regulating height of discharge. 


Improvements in Speed Reducers 


In one of the February issues of Pit and Quarry 
the first of a series of articles will appear concern- 
ing the developments of speed reducers and the use 
and application of these units in the pit and quarry 
field. These articles will be a complete treatment 
of the subject of speed reducers. 

The Falk Corporation have made many refine- 
ments in the Falk line of speed reducers. An en- 
tirely new series of herringbone reducers known 
as H. D. and R. type units have been brought out 
during the past year. 

The new features are decided advantages. The 
use of the continuous tooth gear makes a narrower 
face possible than would be used with a staggered 
tooth and gap in the center. This results in a 
smaller unit for a given capacity. 

The elimination of ribs and pockets inside the 
gear case has greatly lessened the difficulty of 
cleaning and thus practically eliminates the chance 
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of leaving any grit or sand which may later become 
mixed with the oil. 

A new self contained lubricating system by 
which oil floods all working parts is used; either 
bronze or steel backed babbit lined bearings of the 
airplane type. 

All gear ratios have been completely standard- 
ized so that any combination may be had directly 
fiom stock. The motor beds have also been stand- 
ardized. 

A new series of Falk flexible couplings were also 
introduced during 1927. Certain sizes with dif- 
ferent capacity were added to the established line. 
The maximum bore sizes were rearranged to take 
larger shafts and reduce the over-all dimensions 
of the coupling so that it can be installed in less 
space. A pressed steel shell has been provided in 
place of the cast iron design formerly uscd. 


New Portable Car Unloader 


Unloading coal, coke, sand, gravel and crushed 
stone from hopper-bottom cars without the use of 
a pit or trestle is the problem met by a new type 
Jeffrey portable conveyor unit, known as the 
X-Track-Tor. It is of a light compact design 
made possible by the use of a_ specially 
protected belt. It is claimed that the breakage of 
coal handled by this new unit is less than by any 
other known method of unloading, and it is equally 
as successful with large lump coal as it is with 
the smaller sizes. 

The conveyor rests over the rails under the hop- 
per of the car. It takes up a space of only 234 
inch between the bottom of the hopper and the 
top of the rail. The weight of the complete ma- 
chine is a little over 600 lbs. but the motor and 
other parts are detachable leaving the heaviest 
pieces to handle about 450 lbs. 

In operation the flow of the material from the 
car is regulated by the hopper opening and by re- 
movable cover plates over the belt. No other reg- 
ulation is necessary as the conveyor will work when 
completely. buried in material and its capacity is 
governed only by the capacity of a secondary unit 
to which it delivers. As the material flows out of 
the car, the removable cover plates are removed, 
permitting the conveyor to completely empty all 
the material from the farthest side of the car hop- 
per. 

When unloading from a car having several hop- 
pers the machine can be easily moved along the 
rails to the next hopper position or the car may be 
pinched along the track to accomplish the same 
purpose. 

The conveyor is built with either a gasoline en- 
gine or an electric motor. The motor or engine is 
detachable for convenience in handling. The ma- 
chine may be operated from the ordinary electric 
light current, a feature found in no other unloader. 
The conveyor is 13 feet long and 20 inches wide 
overall. A 16 inch 3 ply rubber cover belt is used. 
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Reducing Fluctuations in Demand 
for Pit and Quarry Material 


During 1927 there was a marked fluctuation in 
the demand for pit and quarry materials and the 
following comments bear directly on one method 
of balancing this condition. 

“One of the most important problems that the 
pit and quarry operator has to contend with is the 
fluctuating demand for his material,” said Mr. F. L. 
Klingensmith, president of the American Hume 
Concrete Company, in an interview at Detroit re- 
cently. “This fluctuation of demand is the factor 
which adds a certain element of uncertainty from 
a profit standpoint. 

“In order for pit and quarry operators to put 
their business upon a steady production basis, it is 
necessary for them to find indirect outlets for their 
product. New sales outlets are exceedingly diffi- 
cult to find, due to transportation costs and produc- 
tion difficulties. 

“The manufacture of Hume pipe offers one 
means of putting gravel pit or quarry production 
upon a steady basis. The market for concrete pipe 
is broad and the process of manufacture absorbs 
the surplus of material due to unsteady demand. 

“Perhaps the most attractive feature of concrete 
pipe manufacture from the pit or quarry operator’s 
standpoint is the fact that the plant can be located 
right at the source of raw material supply. The 
practical simplicity of Hume equipment and proc- 
ess of manufacture makes this possible. This lack 
of intricate machinery and simplicity of operation 
plus the range in plant sizes enables the pit opera- 
tor to produce the volume of Hume pipe which will 
be most profitable to him from every-angle. 


“As previously mentioned, the production of 
Hume pipe involves no manufacturing difficulties. 
_ The principle behind the Hume method of manufac- 
turing concrete pipe is simply the use of centrif- 
ugal force to pack the concrete, and bind it to the 
reinforcing. 

“The Hume process of manufacture is very sim- 
ple. First, the wire reinforcement is made up into 
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cages of exact diameter. The cages are placed in 
a steel mold and flanges or end rings are attached 
to each end. Then the mold is laid horizontally on 
a Hume machine which revolves it. While the 
mold is revolving concrete is inserted. The spin- 
ning action evenly distributes the concrete and 
completely covers the reinforcement. The centrif- 
ugal force expels the excess water and compacts 
the concrete. The pipe is finished by burnishing, 
that is, passing a steel bar over the surface while 
the pipe is revolving, giving a very smooth, dense 
surface which results in a maximum carrying ca- 
pacity and great resistance to erosion. 

“The surprising feature of the entire process is 
the speed with which finished pipes are turned out; 
for instance, two pipes of 36 inch diameter, eight 
feet long, require only 10 minutes of spinning. 

“There are few manufacturing methods which 
lend themselves so readily to local conditions. Hume 
pipe manufacture seems to offer the pit operator 
an opportunity to put his production upon a steady 
and profitable basis. 

“The Hume process has proven practical in every 
respect. The process of manufacture permits of 
perfect control of proportioning ingredients, the 
centrifugal force packs every pipe into a dense 
mass, and the process of curing is accurately con- 
trolled. Hume centrifugal concrete is far superior 
to ordinary concrete and can be produced at such 
economical cost that the Hume process of manu- 
facture is sure to revolutionize the production of 
reinforced concrete pipe in this country.” 


Freight Car Loadings Compared 


Loading of revenue freight for the week ended 
on November 19 totaled 968,103 cars, according to 
reports filed today by the railroads with the car 
service division of the American Railway Associa- 
tion. This was a decrease of 6,759 cars below the 
preceding week this year, reductions being reported 
in the loading of miscellaneous freight livestock, 
forest products and ore while increases were re- 
ported in the loading of grain and grain products, 
coal, coke and merchandise, etc. 

















A Storage Yard of Hume Concrete Pipe 
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AN INDEX OF 1928 


ROM several angles it is apparent that pit and 
F quarry producers intend to carry on during 
1928 a strong drive to cut costs and improve 
plant efficiency. A partial picture of this cam- 
paign can be gathered from the following facts 
which have already been decided by the companies 
involved as a part of their 1928 plans. 


New England 


The Maine Sand and Gravel Company, Portland, 
Maine, will add several new belt conveyors. The 
Benisch Bros., Stonington, Maine, will construct 
an 80 by 200 foot asbestos roofed steel shed for 
which it will purchase a 200 h.p. Diesel engine, 
generator set and an electric crane, increasing the 
$150,000 income of the plant. 

Brandon Rock Products Corporation, Middle- 
bury, Vermont, expects to install a skip for moving 
waste and open a new quarry face and will pur- 
chase hoist skip and cable, with intention of 
doubling the output of white granite in 1928. The 
American Soapstone Finish Company has recently 
installed considerable new equipment to reduce 
expenses and reduce operating costs. Albert F. 
Courtocs of Central Falls, R. I., has purchased 50 
acres of sand and gravel land where he will re- 
build his plant to a capacity of about 200 yards per 
day. He will erect concrete piers, set the screens 
on top of them and permit the material to fall on 
the ground to be taken up by loader and he expects 
to increase his output considerably. 

In Connecticut, the Geo. Wilkes Feldspar Com- 
pany of East Hampton, will start a quarry for the 
Adirondack Feldspar Corporation of New York 
to produce 100 tons daily. A crusher and hoist will 
be required at its Connecticut plant to at least 
double the output. The Hartford Sand and Stone 
Company, Hartford, Conn., expects to increase its 
output 10 per cent which will require a crusher, a 
200 h.p. motor and some changes in the crushers 
and screens now in use. The Sherman Sand and 
Gravel Company of New Britain will install rolls 
to reduce the 14 inch material to dust and secure 
from 25 to 30 tons daily. 

G. W. Holt and Son of Pittsfield, Mass., expects 
to put in a 20 ton washing and screening plant and 
will add screens, elevators and washers to increase 
the capacity not less than 100 per cent. The Old 
Colony Crushed Stone Company, Quincy, Mass., 
intends to install a new system of transportation 
and will be in need of 2 or 3 tractors and several 
trailers to increase production from 2,000 to 3,000 
tons per day. The Nelson Cement Tile Company 
of Quincy, Mass., has not defined its plans, but is 
expecting to erect a concrete tile plant and expects 
a considerable increase in production. Hoosac 
Valley Lime Company of Adams, Mass., plan a two 
rotary kiln lime plant at Zylomite and will install 
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PLANT EXTENSION 


two rotary kilns, two crushers, three double deck 
vibrating screens and complete oil bearing equip- 
ment to increase the output by 1,200 barrels per 
day. The Miller Lime Products Corporation of 
West Stockbridge, Mass., will make some changes 
in track layout. 


New York 


Shelden Slate Products Company, Middle Gran- 
ville, N. Y., expects to increase its output from 50 
to 75 per cent. This will require a shovel, gyra- 
tory crusher, heavy duty incline cableway, hoist 
and additional auxiliary equipment. The J. E. 
Carroll Sand Company of Buffalo, N. Y., will build 
a 30 car plant and increase the capacity of its 
present plant at least 50 per cent. It will purchase 
considerable equipment among which will be an 
electric crane and several pumps. The Albany 
Gravel Company, Albany, N. Y., will install a drag 
line to increase its production. Little Falls Sand 
and Gravel Company, Little Falls, N. Y., will pro- 
duce 25,000 yards of material over 1927 by repair- 
ing and rebuilding its plant. W. H. Loomis Tale 
Corporation will have completed its 60 by 150 
storage room at mill Number 2 by January 1 and 
will install a 46 by 8 conical mill in Number 2 
plant to achieve an increase of 5,000 net tons. 

Robert F. Fitsimmons of Redwood, N. Y., is 
looking forward to supplying considerable sand 
for the state road and maintaining a shipment 
schedule and will need a sand screen and loader or 
small shovel. Md. Island Sand and Gravel Corpo- 
ration of East Meadow, L. I., will place an order 
for a 150 yard dry screen during 1928. 


New Jersey 


The Interstate Crushed Stone Company of 
Springfield, N. J., will increase its production ca- 
pacity 100 tons per day with the addition of 
screens, a compressor and a reduction crusher. A 
new sand lime brick plant will be constructed by 
the Iona Brick Company, Clayton, N. J., during 
1928. The Progressive Sand and Gravel Company, 
Paterson, N. J., will install a chain type agitator 
when plans are consummated. Peapack Limestone 
Products Company expects to increase its produc- 
tion by 50 per cent and will install five 50 ton bins, 
shovels, compressors, and drills. Cedar Grove 
Sand and Gravel Company, Paterson, N. J., will 
improve its plant to increase its capacity from 400 
to 500 yards per day. To do this they will require 
a caterpillar full-revolving crane and a larger 
dragline scraper. 


Pennsylvania, Etc. 


Mahoning Valley Sand Company, West Pitts- 
burgh, Pa., will install new sand screens and a vi- 
brating screen to increase their production from 
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15 to 20 per cent. Salem Sand and Gravel Com- 
pany, Wilkes-Barre, Pa., will install a one yard 
gas shovel and a one car per hour crusher to in- 
crease capacity 50 per cent. Andreas Quarry Com- 
pany, Allentown, Pa., is just getting under way 
with a good outlook for 1928, but will need a stone 
crusher and a bin of 500 ton capacity. Northamp- 
ton Quarry Company, Northampton, Pa., will add 
a small fines crusher, replace number 6 jaw 
crusher, purchase caterpillar bucket loader and 
shovel attachment and increase storage facilities. 
Plant should see a 100 per cent increase. The 
Imperial State Blackboard Company, Wind Gap, 
Pa., will add a 60 by 80 foot mill, two new saws, 
crane, double drum hoisting engine, derrick, and 
the necessary equipment to increase the produc- 
tion 150 per cent. Whiterock Quarries, Bellefonte, 
Pa., will install an entire plant at a new location 
for which plans are not completed. In addition, 
it will build a 6,000 ton pulverized lime storage 
silo, a storage bin for hydrated lime and a fine 
grinding unit, dryer and air separating equipment. 
This will increase production by 100 per cent of 
pulverized limestone and 20 per cent increase in 
hydrated lime. 

George Washington Stone Corporation, Wash- 
ington, D. C., will place in its plant new gang saws, 
steam shovel, locomotive and a channelling machine 
for the purpose of doubling its capacity. Columbia 
Sand and Gravel Company, Washington, D. C., is 
starting work on a plant to unload sand and gravel 
and bins will be erected to hold 5,000 tons for 
truck delivery and a 15 ton stiff leg derrick to- 
gether with a 2 yard bucket and a 24 foot belt con- 
veyor to produce more and cleaner material. 

The Burr Oak Sand and Gravel Company, Burr 
Oak, Md., expects to change its screening plant, 
install a scrubber to eliminate clay, and a new 
crusher. This will increase the output four cars 
per day. The Funkhouser Company, Hagerstown, 
Md., is putting in additional storage facilities, in- 
cluding three 200 ton concrete tanks. 


Virginia and Carolina 


Greer Limestone Company, Morgantown, W. Va., 
will install a reduction crusher and increase its 
capacity 25 per cent. The Acme Limestone Com- 
pany, Alderson, W. Va., will put in operation a 
complete washing plant and will be in the market 
for washing, screening and elevating machinery, 
pumps and pipe. 

Liberty Lime and Stone Company, Rocky Point, 
Va., will increase its production 20 per cent by 
adding an electric shovel and possibly enlarging 
the grinding plant. E. E. Straight and Company, 
Yorktown, Va., will install electrical equipment 
and increase production about 25 per cent. Clinch 
Mountain Silica Sand Company, Mendota, Va., is 
now installing an air separation system and will 
add a complete unit for manufacturing glass sand. 
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It will need crushers, pulverizers, screens, boil- 
ers, engine, elevators, bins and railroad siding to 
produce a minimum of 30 tons per hour. Pulaski 
Sand Company, Pulaski, Md., will make some addi- 
tions and enlargements to its present plans to in- 
crease its capacity 25 to 50 per cent. It will add 
one elevator and two tanks to the equipment. 

Grove Stone and Sand Company, Ashville, N. C., 
expects to increase 1,000 to 2,000 tons over present 
output and will need a 250 foot by 36 or 48 inch 
belt conveyor to replace incline now used to feed 
the plant from the pit cars. R. G. Grantham, 
Wilson, N. C., will use one or more additional 
boilers, stokers, and coal and ash handling equip- 
ment to increase the production 20 per cent. 


Ohio 

The Southern Ohio Quarry Company, Chilli- 
cothe, Ohio, expects to increase its production 100 
per cent by the addition of a 50 ton per hour 
crusher. John Herzog and Son, Forest, Ohio, will 
double capacity of crushed raw limestone by the 
installation of a 42 inch gyratory crusher with a 
36 inch belt conveyor and one four foot cone re- 
duction crusher with the necessary conveyors and 
screens. The Greenville Gravel Corporation, 
Greenville, Ohio, will completely revamp its three 
plants during the year to increase its capacity 20 
per cent. It will install several new crushers, 
pumps and screens. The Ohio Gravel Ballast Com- 
pany, Cincinnati, Ohio, will make use of a new skip 
hoist to increase production. The Tarbox-McCall 
Stone Company, Findlay, Ohio, will enlarge bins 
and install elevator and screening equipment to add 
100 tons per day to the output. The Buckeye Sand 
and Gravel Company, Beverly, Ohio, will add re- 
volving screens, a number 4 gyratory crusher, 6 by 
18 jaw crusher, one-half yard drag scraper, belt 
conveyor, three barges and a tow boat to its equip- 
ment to double the production. The Olentangy 
Stone Company, successor to the Delaware Blue 
Limestone Contracting Company will install 
crushers, screens, elevator and conveyor, to double 
present output. The Centerville Limestone Com- 
pany, Centerville, Ohio, will improve its screening 
and storage facilities. Brookville Gravel Company, 
Brookville, Ohio, will require a one-half yard 
bucket, electric hoist, screen and crusher to handle 
200 yards per day. A. J. Clementz’s Sons, Massil- 
lon, Ohio, expects to install suction dredge and skip 
hoist to better the product. The Cadot Sand Com- 
pany, Columbus, Ohio, will remodel its silica sand 
plant at a cost of $10,000 and among other things 
will require a gyratory crusher, sand dryer, dust 
collector, elevators and belts to double present ca- 
pacity. The Canton Slag Company, Canton, Ohio, 
anticipates a 25 per cent increase by installing ad- 
ditional screens, elevator and conveyors. The Ben- 


ton Lime and Stone Company will electrify its 
The Taylor Stone 


plant and add another crusher. 
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Company, McDermott, Ohio, will enlarge the cut 
stone department and probably erect a new build- 
ing and expects to need a standard gauge locomo- 
tive crane and a traveling crane to increase effi- 
ciency. The Jackson Mining Company, Jackson, 
Ohio, may add washing equipment and require air 
compressor and pump to secure from 25 to 40 per 
cent increased production. The Uhrichsville Sand 
and Gravel Company, Uhrichville, Ohio, proposes 
to add a new hoist, crusher and either a conveyor 
or elevator to its operating equipment. The Bows- 
man Washed Sand and Gravel Company, Piqua, 
Ohio, expects to build a washed sand and gravel 
and railroad ballast plant of 600 to 800 yards per 
day capacity. The Arrow Sand and Gravel Com- 
pany, Columbus, Ohio, has recently completed a 
plant of 3,000 tons capacity and requires vibrating 
screens, bins, belt conveyors, concrete mixer, chutes 
and hoppers. Dolomite, Incorporated, Cleveland, 
Ohio, expects to rebuild and enlarge the Sturgeon 
Bay property and will require an electric shovel 
and crusher. 


Illinois and Indiana 


The Northern Indiana Sand and Gravel Com- 
pany, Wolcottville, Indiana, will add a sand pump 
to its equipment. The Central City Gravel Com- 
pany expects to increase production about 40 per 
cent and will need a new hoist, cableway and 
bucket. Indiana State Farm, Greencastle, Indiana, 
will add a vibrating screen to its equipment. Heller 
Stone Company, Bluffton, Indiana, will increase its 
limestone production 50 per cent and requires pul- 
verizer, motor, elevator and bin together with 
heavier rails, locomotive and larger cars. Wabash 
Sand and Gravel Company, Terre Haute, Indiana, 
expects to install a small jaw crusher. 

Paul Ales, Incorporated, Lockport, Illinois, is in- 
stalling a 2,000 yard crushing and washing plant 
and will require crushers, conveyors, screens, 
shovel and cars. Dolese and Shepard Company, 
Chicago, Illinois, will install additional stone bins 
and measuring devices to deliver batches to tracks. 


Wisconsin and Michigan 


Mayville White Lime Works, Mayville, Wiscon- 
sin, will make improvements to its grinding plant 
and will require motors, grinders, elevators and 
conveyors. The North Lake Sand and Gravel Cor- 
poration, Milwaukee, Wisconsin, has a new plant 
but will add a recrusher for spring use. The Trac- 
tor City Sand and Gravel Company, Janesville, 
Wisconsin, anticipates the expenditure of about 
$20,000 for new screening equipment including one 
35 h.p. and two 15 h.p. a.c. motors, three special 
revolving screens and one vibrating screen. 

The Van Sickle Gravel Plant, Albion, Michigan, 
expects to increase production 50 per cent by add- 
ing small crusher, slack line bucket, sand screens 
and settling tank. The Puritan Sand and Gravel 
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Company, Tecumseh, Michigan, is planning to 
create a storage and will require a 100 foot boom 
derrick, electric hoist and clamshell. The Nugent 
Sand Company, Muskegon, Michigan, will install 
a locomotive crane and clam shell bucket to secure 
a 100 per cent increase. The Sand Lime Products 
Company, Detroit, Michigan, will install new brick 
presses, storage bins, elevator and bucket. Supe- 
rior Rock Products Company, Randeville, Michi- 
gan, may rebuild its plant. The Metro-Nite Com- 
pany, Felch, Michigan, is planning to electrify its 
plant and has added several drills to its equipment. 
The W. B. Chalmers Company is planning to open 
a sand and gravel washing plant after the first of 
the year. 

The United Materials Company of South St. 
Paul, Minn., will use new revolving screens to im- 
prove materials. The Biesanz Stone Company, 
Winona, Minn., will increase production 15 per cent 
by increasing bin capacity and additional gravel 
screens. The John Clark Company, Rockville, 
Minn., will use additional large motors, steel 
frames, gang saw and polishing machines to secure 
from 15 to 25 per cent additional production. 

The Big Sioux Gravel Company, Akron, Iowa, 
will install one 8 inch pump, a 150 h.p. motor and 
a barge. The Dubuque Stone Products Company, 
Dubuque, Iowa, has recently completed a plant and 
will need additional screens which should produce 
500 tons increase. L. G. Everist, Incorporated, 
Sioux City, Iowa, will put in a complete washing 
plant and a combination rotary and vibrating 
screens. 


Missouri, Nebraska, Montana, Etc. 


The Cape Girardeau Sand Company, Cape 
Girardeau, Missouri, has a new plant and will build 
two bins and need a caterpillar crane and a vibrat- 
ing screen. The Lutesville Sand and Gravel Com- 
pany, Lutesville, Mo., is building a new plant at 
Black Rock, Arkansas, and will need 150 h.p. 
boiler, revolving screens, a 2-yard cableway bucket 
and necessary equipment. The Columbia Quarry 
Company, St. Louis, Mo., has completed plans for 
the plant at Valmeyer and will need the entire 
equipment, besides additional equipment for the 
plants at Tulsa. 

A. P. Schneider, Creighton, Nebraska, will use 
additional screens, a gasoline engine and a loader 
to increase capacity. The National Stone Com- 
pany, Omaha, Nebraska, is doing some repair 
work to maintain a modern installation. 

The Yolomite Company, Libby, Montana, will be 
in a position to increase capacity 100 per cent after 
installing additional screens and enlarging the stor- 
age capacity. 

The Tri-o-Lite Products Company, Carlin, 
Nevada, expects to increase 1,000 pounds per hour 
by increased boiler capacity and adding drying and 
milling equipment. 











152 PIT AND 
Pacific Coast 

The Corvallis Sand and Gravel Company, Cor- 
vallis, Oregon, will add motors, trucks, and cables 
to its equipment for a 25 per cent increase in pro- 
duction. Pyke Towing and Storage Company, 
Kingston, Ore., will install pump, stiff leg derrick 
and add a steel scow to its equipment. 

The Standard Gypsum Company, Seattle, Wash., 
expects to enlarge its plant and add loading devices. 

The Lincoln Gravel Company, Star City, Ari- 
zona, will open a new clay plant, during 1928. C. P. 
Munger Rock Company, Phoenix, Arizona, is con- 
templating the installation of a pumping plant and 
will require additional screens. 

P. J. Weisel, Corona, California, will increase his 
production 350 tons per day with the addition of 
a washing, drying and screening plant for silica 
and will require a dragline and boilers. The Mis- 
sion Lime Products Company, Los Angeles, Cali- 
fornia, is anticipating a 50 per cent increase by 
developing a new plant and will require the neces- 
sary equipment. The El Dorado Lime and Min- 
erals Company, San Francisco, California, is in- 
stalling washing and screening plant and will need 
additional crushers. Security Portland Cement 
Company, Los Angeles, California, will build a 
2,500 barrel wet process plant and requires the 
necessary equipment. The Henry Cowell Lime and 
Cement Company, San Francisco, California, will 
build a lime manufacturing plant. The Ghilotti 
Bros., Cloves, California, will add electric motor, 
steel crane and air hoist to their equipment to 
secure an increase of 25 per cent production. 


New Portable Belt Conveyor 


During the year 1927 the Haiss line of portable 
belt conveyors was redesigned and the principal 
point of improvement was the new raising device 
(patent pending), which allows a maximum or 
minimum discharge. This device is now the sim- 
plest raising device yet brought out consisting of 
two vertical pipe members attached to the axle and 
on these pipes are connected by means of “T” 
heads the frame proper which stiffens the vertical 
members and prevents them from moving except in 
the direction allowed by the radius rod running 
from the axle back to the conveyor frame. On the 
small type of belts, the wheels are equipped with 
roller bearings. 

The tail end of the belt conveyor is equipped 
with floating bearing and Hyatt roller bearings are 
used instead of bronze bushings as heretofore. A 
new device which consists of a scraper plate is 
held against the tail pulley by means of springs 
and should any material fall on to the return belt 
it will not clog the tail end as this scraper plate 
vibrates and by taking the material from the tail 
end throws it to either side of the belt. 

The troughing ball bearing rollers (patent pend- 
ing), have been redesigned and now consists of a 
steel frame so constructed that nothing can wedge 
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between the frame and any part of the roller. 


On 
the small type of belts which are chain driven, the 
chain used from the head pulley to the countershaft 
of the engine or motor is 1 inch pitch steel roller 


chain. On the larger length of belt, the shaft 
drive is used driven by means of mitre gears within 
2 feet of the head pulley where a roller chain driven 
by cut sprockets is used from there to the head 
sprocket. This chain is used for variation and take 
up for the belt. 

The rubber belt now used on the belt is 4-ply 
of heavier construction than used heretofore, the 
thickness of the rubber on the top being 14 inch. 
It is also constructed of very heavy rubber sides 
to prevent chafing. Haiss belts are built in lengths 
from 20 to 60 feet long and up to 24 inches wide. 


Improved Palmerbee Speed Reducer 


The most notable development by the Palmer- 
Bee Company during the closing year is the Im- 
proved Palmerbee Speed Reducer. 

In this unit the consumer is given the choice 
of either standard involute spur gears or Sykes 
continuous tooth herringbone gears. The gearing 
is mounted on three shafts; viz., the high speed, 
low speed (or main drive), and countershaft. The 
high and low speed shafts are in line, permitting 
the power to be delivered in a straight line from 
the point of its inception. This construction is 
made possible by the high speed shaft being bored 
out to receive the turned down end of the low 
speed shaft, both of which are supported in an 
extra long bearing. 

Small size gears are cut from steel forgings and 
the larger sizes from annealed electric steel cast- 
ings. Pinions are cut from forgings of high carbon 
steel, which are subsequently heat treated and 
hardened to increase the wear factor. Bearings 
are of ample size, and are fitted with replaceable 
phosphor bronze bushings. All shafts are cut from 
high grade Acme steel, turned and ground. 

The casing is constructed of cast iron, strongly 
ribbed and braced, and is split on the center line 
of the shafts so that the upper half, or cover, can 
be removed. Bearing caps are replaceable so that 
the removal of the cover does not disturb the 
bearings. Lubrication is by means of a patented 
oil bath, splash and gravity feed system, which 
assures a plentiful supply of oil to the gears, shafts 
and bearings, dispensing with the need of external 
grease or oil cups. 

Simplicity of design, accessibility of mechanism, 
compactness and long life are the outstanding 
claims advanced for it by the manufacturers. 


Looks Forward to Each Issue 


H. J. Blink, Manager of the Northwestern Gravel 
Company, Des Moines, Iowa, writes: “We very 
much enjoy Pit and Quarry and look forward 
eagerly to the receipt of each issue. The change in 
your publication was very much for the better.” 
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New Diesel Locomotive 


What is believed to be the first Diesel-powered, 
gear-driven locomotive built in America has been 
brought out by the Plymouth Locomotive Works 
(the Fate-Root-Heath Company). The big saving 
in fuel cost effected with the Diesel engine is, of 
course, the main reason for adopting this form of 
power. The cost of the fuel oil varies from 3 cents 
per gallon on the Pacific Coast to 6 or 7 cents in 
the Midwestern States. The engine consumes 
from 214 to 314 gallons per hour, depending on 
the class of service; and the consumption of lubri- 
cating oil is somewhat less than in a gasoline en- 
gine of equal power. 


The power plant is the new 4 cylinder, 4 cycle, 
enclosed type Atlas-Imperial Full Diesel engine 614 
inch by 814 inch developing 77 h.p. at a speed of 
650 r.p.m. Starting is accomplished by compressed 
air, and a small combined gas engine and com- 
pressor is fitted in the cab for providing starting 
air. This unit is used for emergency only. The 
engine has built into it an air compressor that nor- 
mally supplies all the air necessary for keeping the 
starting tanks filled. 

The transmission follows the standard practice 
of the Plymouth Locomotive Works, with sliding 
change gears that give four speeds forward and 
four reverse. A “Twindisc” clutch is mounted on 
the front end of the transmission driven from the 
driving disc mounted on the engine crankshaft. 


The final drive from transmission to driving 
axles is by means of two short hardened steel roller 
chains. A heavy cast-steel frame forms the struc- 
ture upon which the engine, transmission, cab, etc., 
are mounted. The side frame members also form 
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the truck frame, having suitable provision for 
mounting the roller bearing axle boxes. 

A Modine sectional radiator and a 30 inch, 
8-bladed fan driven from the engine provide the 
necessary cooling. The braking is accomplished by 
means of hand operated levers, although provision 
is made for the application of air brakes when 
required. 

The weight of the locomotive ready for the rails 
is 20,000 pounds and the entire weight comes on 
the wheels, all of which are drivers. This gives 
a drawbar pull of 5,000 pounds on dry rails at 214 
miles per hour. Additional speeds of 4, 814 and 
1314 miles per hour are provided. 


New Haiss Loader 


An entirely new loader brought out by the 
George Haiss Manufacturing Company during the 
year 1927, and its first public appearance will be 
at the 1928 Good Roads Show in Cleveland, is the 
Model 16 Loader. 

This machine is illustrated showing a compari- 
son between it and its larger brother, the Model 27. 
The difference between it and the larger model is 
that it has shorter caterpillars, a smaller engine 
and a smaller capacity, but it is in every respect 
equal in quality to the larger machine. 

The caterpillars are of the same type and design, 
being Farrell 85, connected by means of Mayari 
steel pins which have a tensile strength of 130,000 
pounds. The engine is 25 h.p. Waukesha engine, 
which is connected to the transmission by means of 
a duplex chain. The transmission box is so ar- 
ranged that the loader has a forward speed of 100 
feet per minute and a reverse speed towards the 
pile of 40 feet a minute. 

















New Locomotive Equipped With Atlas Diesel 


Engine 
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An Unusual Screen 


The illustration shows a 20 foot by 
48 inch revolving screen completely 
equipped with Rol-Man Double Lock 
Mesh Woven Manganese Steel Screen 
sections, operating in a Wisconsin 
crushed stone plant. 

Starting from the head end, the 
sections of the main barrel are ar- 
ranged as follows: One section 6 feet 
long, 1% inch square free openings, 
1% inch diameter rods; two sections, 
each 4 feet long, 14% inch square free 
openings, % inch diameter rods; one 
section 6 feet long, 15, inch square 
free openings, % inch diameter rods. 

The main barrel is surrounded at 
the head end by a jacket 7 feet long 
by 64% inches I. D., % inch square 
free openings, 3% inch diameter rods. 

Each of the main barrel sections 
and the jacket consists of two half 
cylinders of required diameter with a 
6 inch lap on the lengthwise dimen- 
sion of each. The lap joints where 
the half cylinders come together to 
form the full section are rigidly se- 
cured by U-Bolts staggered at inter- 
vals along the lap, passed through 
the mesh openings from inside diag- 
onally across the rod intersections 
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and drawn up tight against clamping 
plates on the outside by means of 
nuts on the threaded ends of the 
U-bolts. 

The individual sections of the main 
barrel butt against each other. In 
the type of revolving screen _illus- 
trated here circumferential bands are 
provided at intervals between the 
longitudinal struts. 

The main barrel sections and the 
jacket have all rod intersections on 
the four outside edges of each half 
cylinder welded with manganese steel. 
This makes for even greater rigidity 
and prevents any possibility of rods 
working loose at the edges. 

That the job illustrated is strong, 
durable and capable of the most 
severe service is evident at a glance. 

Woven manganese steel rod screens 
have made their appearance in in- 
creasing numbers during the past few 
years. Having a maximum of open 
space per unit of area, these screens 
are said to be remarkably efficient as 
separators. The manufacturers claim 
that they have evidence to prove that 
these screens have from 30 to 50 per 
cent greater capacity, many times 
longer life and will produce a cleaner, 
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more accurately graded product than 
the commonly accepted type of screen 
hitherto in use. 

Rol-Man Manganese Steel Screens 
are made in practically all sizes from 
Ys inch square free openings made of 
vs inch diameter rods to 6 inch square 
free openings made of 1% inch diam- 
eter rods. There has been a notice- 
ably increasing use of these screens 
in the larger sized openings, the man- 
ufacturers reporting that they have 
furnished several having 4 and 6 
inch square openings made of 1 inch 
diameter rods in the past year. 

The Rol-Man line of rolled and 
forged manganese steel products in- 
cludes plates from ¥% to % inch thick 
which are finding wide use for chute 
liners, loading spouts, etc., where 
their exceptionally long life is said 
to save considerable in repairs and 
replacements. 





Mundy Appoints 


The Mundy Sales Corporation an- 
nounces the appointment of the 
Prues Equipment Company, Cincin- 
nati, Ohio, as the exclusive distribu- 
tors for the Mundy line of hoisting 
equipment and the Dobbie line. 





Rol-Man Double Lock Mesh Woven Revolving Screen 








MEN OF THE INDUSTRY 


The portraits printed on this page in each number of PIT and QUARRY 
are taken from our files and their selection is without significance as to 
current events or as to the position of the individual in the industry. 

















F. W. Kelley 


Mr. Kelley is President of the North 
American Cement Corporation of 
Albany, New York. 




















